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F F 
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X Y Z 

- 5 . 4 5 0 0  
- 0 . 8 1 6 7  

3 . 8 1 6 7  
8 . 4 5 0 0  

- 5 . 4 5 0 0  
- 0 . 8 1 6 7  

3 . 8 1 6 7  
8 . 4 5 0 0  

- 5 , 4 5 0 0  
- 0 . 8 1 6 7  

3 . 8 1 6 7  
8 . 4 5 0 0  
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- 0 . 8 1 6 7  
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1 0 . 0 7 1 7  
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0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

10 .0953  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
1 0 . 0 9 5 3  
20 .  1906 
2 0 . 1 9 0 6  
20,, 1906 
20 .  1906 
20.  1906 

8 6  
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- 0 . 2 8 8 5  
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1 .9281 
2.1019 
2.1019 
1.9281 

-1.5924 
-1.9401 
- 1 . 9 4 0 1  
- I .5924 
- 0 . 2 8 8 5  
- 0 . 3 7 5 4  
- 0 . 3 7 5 6  
- 0 . 2 8 8 5  
- 5 . 2 8 6 6  
- 7 . 2 4 2 4  
- 7 . 2 4 2 4  
- 5 . 2 8 6 6  
- 3 . 3 3 0 9  
- 4 . 2 4 3 6  
- 4 . 2 4 3 6  

5 5 . 5 2 4 0  
5 5 . 5 2 4 0  
5 5 . 5 2 4 0  
5 5 . 5 2 4 0  
5 5 . 5 2 4 0  
5 5 . 5 2 4 0  
57 .0381  
57 .0381  
57 .0381  
57 .0381  
5 8 . 0 4 7 7  
5 8 . 0 4 7 7  
5 8 . 0 4 7 7  
5 8 . 0 4 7 7  
5 9 . 5 6 1 9  
5 8 . 5 5 2 4  
5 8 . 5 5 2 4  
5 9 . 5 6 1 9  
6 2 . 5 9 0 6  
6 1 . 2 2 7 7  
6 1 . 2 2 7 7  
62 • 5906 
6 2 . 9 4 3 8  
6 2 . 7 9 2 4  
6 2 . 7 9 2 4  
62.  9438 
59 .2591  
5 8 . 0 4 7 7  
5 8 . 0 4 7 7  
5 9 . 2 5 9 1  
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60.  3191 
60.  3191 
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-3 .1500 
- 0 . 0 5 0 0  

3 . 0 5 0 0  
6.1500 

- 4 . 7 0 0 0  
- 3 . 4 6 0 0  

6 . 4 6 0 0  
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3 . 0 5 0 0  
6 . 1 5 0 0  
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- 3 . 4 6 0 0  
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7 . 7 0 0 0  
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3 . 0 5 0 0  
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-1 .5924 
- 2 . 8 9 6 2  
-2.8962 
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-1.3751 
- 1 . 3 7 5 i  
-0 .3754 

3 . 6 2 3 1  
4 . 0 5 7 7  
4.0577 
3.6231 
3 .  1885 
3 . 6 2 3 i  
3 . 6 2 3 i  
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8 . 4 0 3 9  

iO .  i 4 2 6  
I0 .  142,~ 

8 . 4 0 3 9  
7 .  i 0 0 1  
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7. i001 
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6 8 . 6 6 7 7  
6 8 . 6 4 7 7  
6 8 . 9 0 0 1  
6 9 .  1 5 2 5  
6 8 . 7 4 8 7  
6 8 .  7 4 8 7  
69. 1525 
74.4525 
75.7145 
75.7145 
7 4 . 4 5 2 5  
7 2 . 9 3 8 2  
7 3 . 9 4 7 8  
7 3 . 9 4 7 8  
7 2 . 9 3 8 2  
7 7 . 2 2 8 7  
7 9 . 7 5 2 5  
79.7525 
7 7 . 2 2 8 7  
74 .  7049  
7 6 . 8 2 4 9  
7 6 . 8 2 4 9  
7 4 .  7 0 4 9  
7 6 . 9 7 6 4  
7 9 . 2 4 7 8  
7 9 . 2 4 7 8  
7 6 . 9 7 6 4  
74 .  7049  
7 6 . 7 2 4 0  
16. 7240  
74 .  7049  
7 5 . 7 1 4 5  
7 7 . 7 3 3 5  
7 7 . 7 3 3 5  
7 5 . 7  L45 
7 4 . 2 0 0 2  
7 5 . 2 0 9 7  
/ ' 5 . 2 0 9 7  
/ 4 . 2 0 0 2  
73.  1906 
73.6954 
73.6954 
73. 1906 
7 1 . ~ 2 R 7  
72 .  1810 
72.1810 
7 1 . 9 2 8 7  
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NODAL 
POINT 

177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
2 1 5  
216 
217 
2 1 8  
219 
220 
221 
222 
223 
224 
225 

BOUNDARY 
CONDITIONS 

X Y Z X 

- 6 . 2 5 0 0  
0 . 5 7 0 0  
2 .4300  
9 .2500  

- 6 . 2 5 0 0  
0 .5700  
2 .4300  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 . 4 6 0 0  
9 .2500  

- 6 . 2 5 0 0  
- 0 . 0 5 0 0  

3 .0500  
9 . 2 5 0 0  

- 6 . 2 5 0 0  
- 0 . 0 5 0 0  

3 .0500  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 . 2 5 0 0  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 .4600  
9 .2500  

- 6 . 2 5 0 0  
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COORDINATES 

Y 

10.1424 
11.4463 
11.4463 
10.1424 

9 .2732  
10.5771 
10.5771 
9,2732 
7 .5347  
9 .2732  
9 .2732  
7 .5347  

10.1424 
11.0117 
11.0117 
10.1424 

7 .9693  
6 .8828  
6 .8828  
7 .9693  
3.6231 
3.6231 
3.6231 
3 .6231 
1.4500 
1 .4500 
1 .4500 
1 .4500 

- 1 . 3 7 5 1  
- 1 . 5 9 2 4  
- 1 . 5 9 2 4  
- 1 . 3 7 5 1  
- 1 . 5 9 2 4  
- 2 . 6 7 8 9  
- 2 . 6 7 8 9  
- 1 . 5 9 2 4  
- 0 . 5 9 2 7  
- 1 . 5 9 2 4  
- 1 . 5 9 2 4  
- 0 . 5 9 2 7  

0 .9284  
0 .0157  
0 .0157  
0 .9284  
2 .7539  
2 .7539  
2 .7539  
2 .7539  
5 .7962  

71 .1715  
71 .6763  
71 .6763  
71 .1715  
70 .1620  
70 .5658  
70 .5658  
70 .1620  
68,,1430 
68 .6477  
68 .6477  
68 .1430  
63 .6001  
63 .7515  
63 .7515  
63 .6001  
63.6001 
63 .6001  
63 .6001  
63 .6001  
63 .0956  
63 .0956  
63 .0954  
63 .0954  
64 .6096  
64.  6096 
64 .6096  
64 .6096  
67.  1334 
67 .1336  
67.  1334 
67 .1334  
69.  1525 
6 9 .  1525 
69.  152.S 
69.  1525 
71 .6763  
72 .6858  
72 .6858  
71 .6763  
72 .6858  
74. 2002 
74 .2002  
72 .6858  
72 .6858  
74 .2002  
74.20O2 
72 .6858  
72 .1810  



NODAL 
POINT 

226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25L 
252 
253 
254 
255 
2.56 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
2T1 
272 
273 
274 

BOUNDARY 
CONOITIONS 

X Y Z 

- 3 . 4 6 0 0  
6 . 4 6 0 0  
9 . 2 5 0 0  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 . 6 6 0 0  
9 . 2 5 0 0  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 . 4 6 0 0  
9 . 2 5 0 0  

- 6 . 2 5 0 0  
- 3 . 4 6 0 0  

6 . 4 6 0 0  
9 . 2 5 0 0  
0 . 7 2 5 0  
2 . 2 7 5 0  

1 0 . 9 7 0 7  
1 2 . L 4 7 2  
- 9 . 8 4 5 5  
I0.9158 
- 7 . 3 5 1 8  
- 8 . 1 8 6 9  
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  
6.7905 
7 . 2 8 9 6  

1 0 . 3 5 1 8  
l i . 1 8 6 9  
1 2 . 8 4 5 5  
1 3 . 9 1 5 8  
13.9707 
15.1472 
10.9707 
12.1472 
- 9 . 8 4 5 5  
10.9158 
-1.3518 
- 8 . 1 8 6 9  
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  

COORDINATES 

Y 

6.4481 
6.4481 
5.  T962 
5 . 3 6 1 6  
6.2308 
6.2308 
5 . 3 6 1 6  
3 . 1 8 8 5  
3. i885 
3 . ! 8 8 5  
3 , i 8 8 5  
1.0154 
1.0154 
1.0154 
1 .0 i54  

L,~.0540 
14.0540 
4.1719 
~.0~25 

- 1. 1072 
-1.7346 
- 5 . 5 8 4 2  
- 6 . 6 3 4 0  
-8.7 i90 
10.0645 
- 9 . 9 5 4 3  
11.4164 
- 9 . 9 5 4 3  
I I . 4 1 6 4  
- 8 . 7 1 9 0  
10.0645 
- 5 . 5 8 4 2  
- 6 . 6 3 4 0  
- | . | 0 7 2  
- l .  7346 

4~i719 
4 . 0 ~ 2 5  
3 . 2 0 4 8  
3 . 0 7 4 9  

-2 .0945 
-2-. 724a 
-6.5886 
- 7 . 6 4 2 4  
-9~7354 
Ii_~086i 
10.9755 
12.4~3i 
10.9755 
L2.443i 

73 .  1906 
73 .  1906  
7 2 .  1810  
6 6 . 9 3 1 5  
6 6 . 1 2 3 9  
6 6 .  1239 
6 6 . 9 3 1 5  
6 8 . 6 4 7 7  
6 8 . 6 4 7 7  
6 8 . 6 4 7 7  
6 8 . 6 4 7 1  
7 0 . 6 6 6 8  
7 0 . 6 6 6 8  
7 0 . 6 6 6 8  
7 0 . 6 6 6 8  
6 4 . 6 0 9 6  
6 4 .  6 0 9 6  
6 1 . 8 5 0 5  
6 1 . 8 3 9 2  
6 1 . 3 8 8 7  
6 1 . 3 3 3 8  
6 0 . 9 9 7 0  
6 0 . 9 0 5 2  
60 .  7227 
6 0 . 6 0 5 0  
6 0 . 6 1 4 7  
6 0 . 4 8 6 7  
6 0 . 6 1 4 7  
6 0 . 4 8 6 7  
6 0 . 7 2 2 7  
6 0 . 6 0 5 0  
6 0 . 9 9 7 0  
6 0 . 9 0 5 2  
6 1 . 3 8 8 7  
6 1 . 3 3 3 8  
6 1 . 8 5 0 5  
61.  8392 
6 6 . 3 0 9 6  
6 6 .  3096  
6 6 .  3096  
66.  3096 
6 6 . 3 0 9 6  
6 6 .  3 0 9 6  
6 6 .  3096  
6 6 .  3 0 9 6  
66 .  ~096 
66 .30 '~o  
6 6 .  3 0 9 6  
6 6 .  3096  
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NODAL 
POINT 

275 
276 
277 
278 
279 
280 
28]. 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
3O7 
308 
309 
310 
3],1 
312 
313 
3].4 
315 
316 
317 
318 
319 
320 
321 
322 
323 

80UNOARY 
CONDITIONS 

X Y Z X 

6 . 7 9 0 5  
7 . 2 8 9 6  

],0.351L8 
1LIL. 1L869 
1L2.8455 
],,3.9158 
1L3.9707 
1L5. ],472 
10 .9707  
12 .1472  
- 9 . 8 4 5 5  
1L0.9158 
- 7 . 3 5 ] , 8  
- 8 . ] . 8 6 9  
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  
6 . 7 9 0 5  
7 . 2 8 9 6  

10 .35 ] ,8  
1],.1L869 
1L2.8455 
] . 3 . 9 ] . 5 8  
] .3 .9707 
] .5. ] .472 
] .0 .9707 
12 .1472  
- 9 . 8 4 5 5  
1L0.9158 
-7.351L8 
-8.1L869 
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  
6 . 7 9 0 5  
7 . 2 8 9 6  

10 .3518  
1LIL.1L869 
1L2.8455 
13.91L58 
] .3 .9707 
15 . ] .472  
] .0 .9707 

COORDINATES 

Y 

- 9 . 7 3 5 4  
11 .0861  
- 6 . 5 8 8 6  
- 7 . 6 4 2 4  
- 2 . 0 9 4 5  
- 2 . 7 2 4 4  

3 .2068  
3 . 0 7 4 9  
3 . 3 3 3 8  
3 . 2 1 6 ] ,  

- 1L. 4 6 9 0  
- 2 . 0 3 9 9  
- 5 . 5 4 2 ] ,  
- 6 . 4 9 7 ] .  
- 8 . 3 9 4 0  
- 9 . 6 1 8 ] ,  
- 9 . 5 1 7 9  
] .0 .8480 
- 9 . 5 ] . 7 9  
] .0 .8480 
- 8 .  3940 
- 9 . 6 1 8 1  
- 5 . 5 4 2 ] .  
- 6 . 4 9 7 1  
- i . 6 6 9 0  
- 2 . 0 3 9 9  

3 .3338  
3.216] ,  
3 . 6 9 6 6  
3 .6 ] .3 ] .  
0 . 2 9 0 3  

- 0 . ] , 1 6 6  
- 2 . 5 9 8 5  
- 3 . 2 7 5 9  
- 4 . 6 2 ] 2  
- 5 . 4 8 9 4  
- 5 . 4 ] , 8 3  
- 6 . 3 6 1 7  
- 5 . 4 ] . 8 3  
- 6 . 3 6 1 7  
- 4 . 6 2 ] . 2  
- 5 . 4 8 9 4  
- 2 . 5 9 8 5  
- 3 . 2 7 5 9  

0 . 2 9 0 3  
- 0 .  ], 146 

3 . 6 9 6 6  
3 . 6 1 3 1  
4 . 2 2 5 2  

66.  3096 
6 6 . 3 0 9 6  
66.  3096 
66 .  3096 
6 6 . 3 0 9 6  
66 .  3096 
66.  3096 
6 6 . 3 0 9 6  
6 6 . 8 9 1 4  
66 .  946 3 
69.  ].3].0 
6 9 , 3 9 7 2  
7 ] . .0303  
7 ] . .4756  
72.  3602 
72 .93 ] .0  
7 2 . 8 8 4 2  
7 3 . 5 0 4 5  
7 2 . 8 8 4 2  
73.506,5 
72.  3602 
72 ,93 ] .0  
7 ] , .0303  
7]..6,756 
69 .13 ] .0  
6 9 . 3 9 7 2  
6 6 . 8 9 1 4  
6 6 . 9 4 6 3  
6 7 . 3 6 4 2  
67.6.637 
7 1 . 4 2 3 8  
7 1 . 9 0 6 2  
7 4 . 8 6 6 4  
7 5 . 6 7 3 7  
7 7 . 2 7 7 0  
7 8 . 3 1 1 6  
7 8 . 2 2 7 0  
79 .35 ] .2  
7 8 . 2 2 7 0  
79 .35 ] .2  
7 7 . 2 7 7 0  
7 8 . 3 1 1 6  
7 t .  8664 
7 5 . 6 7 3 7  
71L.4238 
7 ] . .9062  
67 .  3 6 4 2  
6 7 . 4 6 3 7  
6 7 . 6 3 9 5  
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NODAL 
POINT 

324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
336 
335 
336 
337 
338 
339 
360 
341 
342 
343 
364 
345 
346 
347 
348 
369 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 

BOUNDARY 
CONOI T IONS 

X Y Z X 

12.1472 
- 9 . 8 4 5 5  
I0.9158 
- 7 . 3 5 1 8  
- 8 . 1 8 6 9  
- 3 ° 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  
6 . 7 9 0 5  
7 . 2 8 9 6  

10.3518 
II.1869 
1 2 . 8 4 5 5  
1 3 . 9 1 5 8  
1 3 . 9 7 0 7  
1 5 . 1 4 7 2  
1 0 . 9 7 0 7  
12.  1472 
- 9 . 8 4 5 5  
1 0 . 9 1 5 8  
- 7 . 3 5 1 8  
- 8 . 1 8 6 9  
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

3 . 6 7 3 8  
3 . 8 7 8 9  
6 . 7 9 0 5  
7 . 2 8 9 6  

I0.3518 
II.1869 
1 2 . 8 4 5 5  
1 3 . 9 1 5 8  
1 3 . 9 7 0 7  
15. 1472 
1 0 . 9 7 0 7  
1 2 . 1 4 7 2  
- 9 . 8 4 5 5  
1 0 . 9 1 5 8  
- 7 . 3 5 1 8  
- 8 . 1 8 6 9  
- 3 . 7 9 0 5  
- 4 . 2 8 9 6  
- 0 . 6 7 3 8  
- 0 . 8 7 8 9  

?3 

COORDI NATE S 

4 .  i q 1 6  
2 . 8 5 3 7  
2 . 6 9 0 7  
1 . 6 9 0 5  
i . ' ~ i 7 8  
0 . 8 7 6 l  
0 . 5 2 6 5  
0.5551 
0. i753 
0 . 5 5 5 1  
0.1753 
0 . 8 7 6 i  
0 . 5 2 6 5  
i . 6 9 0 5  
1 .~ ,178  
2 . 8 5 3 7  
2.6907 
4 . 2 2 5 2  
4.  i 9 1 6  
4 . 8 2 0 7  
4 . 8 4 3 2  
5 . 7 4 0 9  
5 . 8 5 0 2  
6 . 5 2 1 3  
6 . 7 0 4 3  
7 . 0 6 7 7  
7 . 3 0 2 2  
7 . 2 8 3 0  
7 . 5 3 7 9  
?,,2830 
7 . 5 3 7 9  
7, ,0677 
7 . 3 0 2 2  
6 . 5 2 1 3  
6, ,7043 
5 . 7 4 0 9  
5 . 8 5 0 2  
,~. 8207 

7 . 7 5 5 7  
7 . 8 3 0 2  

iO.  195 
1 L . 1 5 6 6  
1 0 . 9 8 8 6  
1i.5930 
12.7935 
1 3 . 5 6 8 2  
i3.5047 
14. 3465  

6 7 . 7 6 4 9  
7 2 . 7 5 8 2  
7 3 . 3 6 6 5  
7 7 . 0 9 9 1  
78.  X I70  
80 .  1387 
8 1 . 4 4 3 4  
8 1 .  3365  
8 2 . 7 5 4 1  
8 1 0 3 3 6 5  
8207541 
80 .  1387 
8 1 . 4 4 3 4  
7 7 . 0 9 9 1  
7 8 . 1 1 7 0  
7 2 . 7 5 8 2  
7 3 . 3 6 6 5  
6 7 . 6 3 9 5  
6 7 . 7 6 4 9  
6 7 . 6 6 5 4  
6 7 . 7 9 3 3  
7 2 . 8 8 4 2  
7 3 . 5 0 4 5  
7 7 . 3 1 0 0  
7 8 .  3478  
8 0 . 4 0 9 0  
8 1 . 7 3 9 2  
8 1 . 6 3 0 3  
8 3 . 0 7 5 6  
8 1 . 6 3 0 3  
8 3 ° 0 7 5 6  
8 0 . 4 0 9 0  
8 1 ° 7 3 9 2  
77, ,3100 
7 8 . 3 4 7 8  
7 2 . 8 8 4 2  
7 3 . 5 0 4 5  
6 7 . 6 6 5 4  
6 7 . 7 9 3 3  
6 2 . 9 6 6 5  
6 3 . 0 7 2 9  
6 7 .  3 0 7 4  
6 7 . 8 2 3 3  
7 5 . 4 5 9 6  
7 6 . 3 2 2 ~  

79 .  1437 
7 9 . 0 5 3 1  
8 0 , 2 5 5 4  



NODAL 
POINT 

373 
374 
375 
376 
377 
378 
379 
380 
381 
382 

BOUNDARY 
CONDITIONS 

X Y Z 

3.6738  
3 .8789  
6 .7905  
7 ,2896  

10.3518 
l l . 1 8 6 q  
12,8655 
13 .9158 
13.9707 
15.1672 

COORDINATES 

Y 

i 3 . 5 0 4 7  
14,346S 
12.7935 
13.5682 
10.9886 
iL,593o 
10.7953 
11.1566 

7.7557  
7 .8302 

79.0531 
80 .2554 
78 .0373 
79 .1437 
75 ,4596 
76.3228 
67 ,3074  
67 .8233 
62 ,9665 
63 .0729  
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2 .  CONNECIIDN ARRAYS 

ELEMENT 
NUMBER 

I I 
2 2 
3 3 
4 5 
5 6 
6 7 
7 13 
B 14 
9 15 

I0 17 
II 18 
12 19 
13 25 
14 26 
15 27 
16 29 
17 30 
18 31 
19 3T 
20 38 
2l 39 
22 41 
23 42 
24 43 
25 49 
26 50  
27 51 
28 53 
29 54 
30 55 
31 61 
32 62 
33 63 
34 65  
35 66 
36 67  
37 73 
38 74  
3q  75 
40 77 

NODAL POINT NUMBERS 
(ELEMENT POSITIONS, I TO 8! 

2 6 5 13 14 18 17 
3 7 6 14 15 19 18 
4 8 7 15 16 20 lq 
6 I0 9 17 18 22 21 
7 I I  I0 18 I? 23 22 
8 12 I I  19 20 24 23 

14 18 17 25 26 30 29 
15 19 18 26 27 31 30 
16 20 19 27 28 32 31 
IB  22 21 29 30 34 33 
19 23 22 30 31 35 34 
20 2~ 23 31 32 36 35 
26 30 29 37 30 42 41 
27 31 30 38 39 43 42 
28 32 31 39 40 44 43 
30 34 33 41 42 ~6 ~5 
31 35 34 42 43 47 46 
32 36 35 4 3  44  48 47 
3 8  42  4l 4q 50 54 53 
39 43 42 50 51 55 54 
40 44 43  5 l  52 56 55 
42 46  45 53 54 58 57 
43  47 46  54 55 5q 58 
44 48 47 55 56 60 59 
50 54 53 61 62 66 65 
5 l  55  54 62 63  67 66 
52 56 55 6 3  64 68 67 
54 58 57 65  66 70 6q 
55 59 58 66  67 7 i  70 
56  60 59 67  68 72 71 
62 66  65 73  74 78 77 
63 67 66 7~ T5 79 78 
64 68  67 75 76 80 79 
66 70 69 77 78 82 81 
67 7I TO T8 79 83 82 
68 72 71 79 80 84 83 
74 78 77 85 06 90 89 
75 79 TO 86 87 91 90 
76  80 7q 87 88 92 91 
78 82 81 89 90 94 9~ 

MATERIAL 
TYPE 

5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
C 

5 
5 
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ELEMENT 
NUMBER 

41 78 79 
62 79 80 
43 89 90 
44 90 91 
45 91 92 
46 85 86 
47 86 87 
48 87 88 
49 105 106 
50 106 107 
51 107 108 
52 113 114 
53 114 115 
54 115 116 
55 121 122 
56 122 123 
57 123 124 
58 129 130 
59 130 131 
60 131 132 
61 137 138 
62 138 139 
63 139 140  
64 145 146 
65 14b 147 
66 147 148 
67 153 154  
68 154 155 
69  155 156 
70 161 162 
71 162 163 
72 163 164 
73 169 ITO 
74 170 171 
75 171 172 
76 181 182 
77 182 183  
78 183 184 
79 89  90 
80 90 91 
81 91 92 
82 109 110 
83 110 111 
84 111 112 
85 117 118 
86 118 119 
87 119 120 
88 125 126 
89 126 127 
90 127 128 

NODAL POINT NUMBERS 
(ELEMENT POSITIONS, I TO 81 

83 82 90 9l 95 94 
84 83 91 92 96 95 
94 93 97 98 102 lOl 
95 94 98 99 103 102 
9 6  95  99  lO0 104  103  
90 8q I05 106 I I 0  I09 
91 90 106 107 I I I  l lO 
92 91 107 108 112 111 

I I 0  lOq I13 l l 4  l l 8  117 
I I I  l lO I14 I15 I19 118 
I12 I I I  I15 I16 120 I19 
118 l i t  121 122 126 125 
119 118 122 123 127 126 
120 l l q  123 124 128 127 
126 125 129 130 134 133 
127 126 130 131 135 134 
128 127 131 132 136 135 
134 133 137 138 142 141 
135 134 138 139 143 142 
136 135 13q 140 144 143 
142 141 145 146 150 149 
143 142 146 147 151 150 
1 4 4  143 14T 148 152 151 
150 149 153 154 158 157 
151 150 154 155 159 158 
152 151 155 156 160 159 
158 157 161 162 166 165 
159 158 162 163 167 166 
160 159 163 164 168 167 
166 165 169 ITO 174 173 
167 166 170 171 175 174 
168 167 I T I  172 176 175 
174 173 177 178 182 181 
175 174 178 179 183 182 
176 175 179 IBO 184 183 
174 173 189 190 186 185 
175 174 190 191 187 186 
176 175 191 192 188 187 

98 97 109 110 198 197 
99 98 110 111 199 198 

100 99 111 112 200 199 
198 197 117 118 202 201 
199 198 118 119 203 202 
200 199 119 120 204 203 
202 201 125 126 206 205 
203 202 126 127 207 206 
204 203 127 128 208 207 
206 205 133 134 210 209 
207 206 134 135 211 210 
208 207 135 136 212 211 

MATER [AL 
TYPE 

5 
5 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
2 
l 
I 
2 
I 
1 
2 
I 
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ELEMENT 
NUMBER 

91 133 136 
92 134 135 
93 135 136 
94 141 162 
95 142 143 
96 143 146 
97 169 150 
98 150 151 
99 151 152 

100 157 158 
l O l  158 159 
102 159 160 
103 l b 5  166 
104 166 167 
105 167 168 
lOb 97 98 
107 98 99 
108 99 |00  
109 197 198 
110 198 199 
I l l  199 200 
112 201 202 
113 202 203 
114 203 204 
115 205 206 
116 206 207 
117 207 208 
118 217 218 
119 218 Z19 
120 219 220 
121 221 222 
122 222 223 
123 223 224 
126 225 226 
125 226 227 
126 227 228 
127 185 186 
128 186 187 
12q 187 188 
130 178 L79 
131 263 245 
132 245 247 
133 247 249 
134 249 251 
135 251 253 
136 253 255 
137 255 257 
138 257 259 
139 259 261 
140 263 265 

NODAL POINT NUMBERS 
(ELEMENT POSITIONS. I TO 8 

210 209 141 142 2i4 213 
211 210 142 143 215 21A 
212 211 163 144 Z16 215 
216 213 149 150 218 Z17 
215 216 150 151 219 218 
216 215 151 152 220 219 
218 217 157 158 222 221 
219 218 158 159 223 22Z 
220 219 159 160 226 2Z3 
222 221 165 166 226 Z25 
223 222 166 167 227 226 
224 223 167 168 228 227 
226 225 173 174 186 L85 
227 226 174 L75 187 i06 
228 227 175 176 188 187 
194 L93 lqT 198 230 2Zq 
195 194 198 l qq  231 Z30 
196 195 199 200 232 Z31 
230 229 20 |  202 234 233 
231 230 202 203 235 234 
Z32 23 l  203  206  236  235  
234 233 205 206 238 237 
235 234 206 207 239 238 
23b 235 207 208 240 239 
238 237 209 210 214 213 
239 23B 210 211 215 Z16 
260 239 211 212 216 215 
214 213 221 222 238 237 
215 Z14 222 223 Z39 238 
216 215 2Z3 224 Z60 239 
238 237 225 226 Z34 233 
239 238 226 227 Z35 234 
240 239 227 Z28 236 235 
234 233 185 186 230 22~ 
235 234 186 187 23i 230 
236  235 187 188 232 231 
230 229 189 Lgo 196 193 
231 230 190 l q l  i 95  194 
232 231 191 192 196 i 9 5  
183 182 241 262 lgl 190 
265  263  244 Z66 266 264  
267  265  246  248 268 266  
269 267 248 250 270 268  
271 269 250 252 272 270 
273 271 252 254 274 272 
275 273 254 256 276 276 
277 275 256 258 Z78 276 
279 277 258 260 280 278 
281 279 260 262 282 280 
285  283 264 266 Z86 284  

RATER|AL 
TYPE 

I 
2 
I 
I 
2 
I 
I 
2 
I 
1 
2 
I 
I 
2 
I 
I 
I 
I 
I 
2 
I 
I 
2 
I 
I 
2 
i 
1 
2 
I 
I 

I 
I 
2 
1 
I 
2 
I 
2 
3 
3 

3 
3 

3 
3 
3 
3 
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ELEMENT 
NUMBER 

NOOAL POINT NUMBERS 
(ELEMENT POSITIONS, I TO 8l  

X~X 265 267 287 285 266 268 288 286 
£42 267 26q 289 287 268 2TO 290 288 
L43 269 27!  29L 289 270 272 292 2qO 
144 27!  273 293 291 272 274 294 292 
14S 273 275 295 293 274 276 296 294 
146 275 277 297 295 276 278 298 296 
147 277 279 299 297 278 280 300 298 
148 279 281 301 Z99 280 282 302 300 
149 283 285 305 303 284 286 306 304 
150 285 287 307 305 286 288 308 306 
151 287 289 309 30T 288 290 3LO 308 
152 289 2q l  311 309 290 292 3L2 310 
153 291 293 3L3 311 292 294 3L4 312 
154 293 295 315 3L3 294 296 316 3L4 
£55 295 297 317 315 296 298 318 316 
156 297 299 319 31T 298 300 320 318 
157 299 301 321 319 300 302 322 320 
158 303 305 325 323 304 306 326 324 
159 305 307 327 325 306 308 328 326 
160 307 309 329 327 308 310 330 328 
16 l  309 3iX 331 329 3tO 312 332 330 
162 3 l l  313 333 33 l  312 314 334 332 
163 313  315 335  333 314 316 336  334  
| 64  315 317 337 335 316 318 338 336 
165 3 IT  319 339 337 318 320 340 338 
166 319 32L 34X 339 320 322 342 340 
16T 323 325 345 343 324 326 346 344 
168 325 327 347 345 326 328 348 346 
169 327 329 349 347 328 330 350 348 
170 329 331 351 34q 330 332 352 350 
171 331 333 353 351 332 334 354 352 
172 333 335 355 353 334 336 356 354 
173 335 337 357 355 336 338 358 356 
174 337 33q 359 357 338 340 360 358 
IT5  33q 341 361 359 340 342 362  360 
176 343  345 365  363 344 346  366 364  
177 345 347  367  365 346 348 368  366  
IT8 347 349 369 367 348 350 370 368 
179 349 351 3 7 l  369 350 352 372 3TO 
180 351 353 373 3TI  352 354 374 372 
I B l  353 355 375 373 354 356 376 374 
182 355 357 37T 375 356 358 378 3T6 
183 357 359 379 377 358 360 380 378 
184 359 361 381 379 360 362 382 380 
185 243 263 343 363 244 264 344 364 
186 381 36l 28| 261 382 362 282 262 
187 L69 [61 162 LTO 369 349 3~l 371 
188 161 153 154  162 349 329 331 3 5 1  
189 153 145 146 154 329 309 311 331 
190 145 137 138 146 30q 289 2ql 311 

MA TE R | AL 
TYPE 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 

q8 



ELEMENT 
NUMBER 

NODAL POINT NUMBERS 
|ELEMENT POSITIONS.  I TO B) 

191 137 I Z g  130 L38 28g 269 Z71 Z91 
192 I Z9  I Z I  ] 2 2  13O 269 Z49 Z51 271 
193 ITO 162 163 17]  3 7 ]  351 353 373 
] 9 6  16Z ] 5 6  155 163 35 ]  33 I  333 353 
195 154 146 147 155 3 3 ]  3 1 l  313 333 
196 1~6 138 139 167 3 1 ]  2 q l  Z93 313 
I q 7  ] 3 8  130  | 3 !  139 2 9 ]  271 273  Z93 
198 130 122 123 1 3 l  Z 7 l  2 5 l  253 273 
199 171 163 X64 172 373  353 355 375  
200  163 155 [ 5 6  164  353 333 335  355  
2 0 l  155 147 168 156 333  3 ] 3  315 335  
202 167 139 140 148 313 293 295 315 
203  139 131 [ 3 2  140 293 273 275 Zq5 
206 131 [ Z 3  l Z 4  | 3 2  Z73 253 255 275 

MATER [ AL. 
TYPE 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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3.  COMPUTED PARAMETERS FOR THE ELEMENTS 

ELEMENT MATERIAL VOLUME MASS 
NUMBER TYPE (CC) (GRAMS) 

GENTROID COORDINATES 
X Y Z 

I 5 O.35gE 03 0 .359E 
2 6 0 .339E 03 0 .104E 
3 5 0 .35gE 03 0 .359E 
4 5 0 .256E 03 0 .254E 
5 5 0 .287E 03 0 .287E 
6 5 0 .254E 03 0 .254E 
7 5 0 .539E 03 0 .539E 
8 6 0 .339E  03 0 .104E 
9 5 0 .539E 03 0 .539E 

10 5 0 .641E 03 0 .661E 
I I  5 0 .445E 03 0 .445E 
12 5 0 .441E 03 0 .441E 
13 5 0 .740E 03 0 .760E 
14 6 0 .339E 03 0 .106E 
15 5 0 .740E 03 0 .740E 
16 5 O.711E 0 3  O.711E 
17 5 0 .692E 03 0 .692E 
18 5 O.711E 03 O.711E 
19 5 0 .804E 03 0 .806E 
20 6 0 .339E 03 0 .104E 
21 5 0 .804E  03 0 .806E 
22 5 0 .807E 03 0 .807E 
23 5 0 .780E 03 0 .780E 
24 5 0 .807E 03 0 .807E 
Z5 5 0 .360E  03 0 .360E 
26 6 0 .230E 03 0 .705E 
27 5 0 .360E  03 0 .360E 
28 5 0 .330E  03 0 .330E 
29  5 0 .368E 03 0 .368E 
30 5 0 .330E 03 0 .330E 
31 5 0 .264E 02 0 .264E 
32 6 0 .680E 02 0 .209E 
33 5 0 .264E 02 0 .264E 
36  5 0 .138E 02 0 .138E 
35 5 0 .228E 02 0 .228E 
36 5 0 .138E 02 0 .138E 
37 5 O . I04E  02 O. I06E  
38 I 0 .272E 02 0 .400E 
39 5 O.104E 02 O. I04E 
40 5 0 .257E 02 0 .257E 

03 
04 
03 
03 
03 
03 
03 
04 
03 
03 
03 
03 
03 
04 
03 
03 
03 
03 
03 
06 
O3 
O3 
03 
03 
03 
03 
O3 
O3 
O3 
O3 
02 
O3 
O2 
02 
O2 
02 
02 
02 
02 
02 

- 3 . 5 4  3 . 2 6  5 . 0 5  
1 .50  2 . 9 0  5 . 0 5  
6 . 5 4  3 . 2 6  5 . 0 5  

- 3 . 6 1  8 . 8 8  5 . 0 5  
1.50 9.42 5.05 
6 .61  8 . 8 8  5 . 0 5  

- 4 . 5 2  3 . 3 4  1 5 . 1 4  
1 . 5 0  2.90 1 5 o 1 6  
7 .52  3 . 3 4  1 5 . 1 6  

- 6 . 7 6  1 0 . 0 0  15 .16  
1.50 10 .47  15.16 
7 . 7 6  I0.00 15.14 

- 5 . 2 8  4 . 9 2  2 5 . 2 6  
1.50 6 . 3 5  2 5 . 2 6  
8 . 2 8  6 . 9 2  2 5 . 2 6  

- 5 . 6 3  1 3 . 2 9  2 5 . 2 4  
1.50 13 .62  2 5 . 2 4  
8 . 6 3  1 3 . 2 9  2 5 . Z 4  

- 5 . 6 5  5 . 7 0  3 5 . 3 3  
1.50 5 . 0 7  3 5 . 3 3  
8 . 4 5  5 . 7 0  3 5 . 3 3  

- 5 . 8 6  1 4 . 6 7  3 5 . 3 3  
1 .50  1 4 . 9 6  3 5 . 3 3  
8 . 8 4  16 .67  3 5 . 3 3  

- 3 . 1 4  6 . 5 2  6 5 . 6 3  
1 .50  4 . 1 3  6 5 . 4 3  
6 . 1 6  4 . 5 2  4 5 . 4 3  

- 3 . 2 7  10.27 4 5 . 4 3  
1.50 I0.61 65.43 
6 . 2 7  1 0 . 2 7  4 5 . 4 3  

- 0 . 8 2  3 . 1 2  5 3 . 0 0  
1.50 2.97 53.00 
3 .82  3 .12  5 3 . 0 0  

- 0 . 7 0  5 . 6 3  53 .00  
1 .50  6 . 0 2  53 .00  
3 . 7 0  5 . 6 3  53 .00  

- 0 . 8 2  2 . 9 0  5 6 . 5 3  
1 .50  2 . 7 5  5 6 . 5 3  
3 .82  2 . 9 0  56 .53  

- 0 . 8 8  7 . 0 7  5 7 . 0 4  
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ELEMENT 
NUMBER 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

MATERI~L 
TYPE 

5 
5 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
I 
1 
1 
I 
1 
1 
1 
2 
1 
1 
2 
1 
l 
2 
1 

VOLUME 
(CC) 

0 . 3 8 8 E  02 
0 . 2 5 7 E  02 
0 . 5 5 2 E  02 
0 . 8 6 9 E  02 
0 . 5 5 2 E  02 
0 . 1 2 5 E  02 
0.415E 02 
0 . 1 2 5 E  02 
0 . 1 3 4 E  02 
0 . 5 2 4 E  02 
0 . 1 3 4 E  02 
0 . 1 9 8 E  02 
0 . 9 7 3 E  02 
O. 198E 02 
0 . 5 3 8 E  Ol  
0 . 8 2 3 E  02 
0 . 5 3 8 E  Ol 
0 . 4 1 3 E  Ol 
O . I 0 4 E  03 
0 . 4 1 3 E  Ol 
0 . 1 9 6 E  O1 
0 . 8 1 0 E  02 
0 . 1 9 6 E  Ol  
0 . 2 0 5 E  O0 
O .102E  03 
0 . 2 0 5 E  O0 
0.158E Ol 
0 . 9 6 0 E  02 
0 . 1 5 8 E  Ol 
0 . 3 9 5 E  Ol  
0 . 7 1 6 E  02 
0 . 3 9 6 E  01 
0 . 8 3 0 E  01 
O. 140E 02 
0 . 8 2 9 E  01 
0 . 2 1 3 E  02 
0 . 4 1 2 E  02 
0 . 2 1 3 E  02 
0 . 2 7 9 E  02 
0 . 6 5 7 E  02 
0 . 2 7 9 E  02 
0 . 1 4 3 E  02 
0 . 8 6 9 E  02 
O. 143E 02 
0 . 2 1 0 E  02 
0 . 1 3 9 E  03 
0 . 2  IOE 02 
O . I O I E  02 
0 . 7 8 7 E  02 
O.IOIE 02 

M A S S  C F N T R O I D  COORDINATES 
(GRAMS} X Y Z 

O. 388E u~- ~ 
0 . 2 5 7 E  02 
0 . 8 l I E  02 
O. 128E 03 
O.811E 02 
O. 183E 02 
O.610E 02 
O. 183E 02 
O. 197E 02 
0 . 7 7 0 E  02 
O. 197E 02 
0 . 2 g l E  02 
O. 143E 03 
0 . 2 9 1 E  02 
0 . 7 9 1 E  01 
O.121E 03 
0 . 7 9 1 E  Oi 
0.607E Oi 
O. 153E 03 
0 . 6 0 7 E  O1 
0 . 2 8 8 E  Ol 
O. l I9E 03 
0 . 2 8 8 E  Ol 
0 . 3 C I E  O0 
O. 150E 03 
0 . 3 0 1 E  O0 
0 . 2 3 3 E  O[ 
O. 141E 03 
0 . 2 3 2 E  01 
0 . 5 8 1 E  Oi  
O. I05E 03 
O. 580E 01 
0 . 1 2 2 E  02 
O. 206E 02 
O. 122E 02 
0 . 3 1 3 E  02 
0 . 6 0 5 E  02 
O. 313E 02 
0 . 4 0 9 E  02 
0 . 9 6 6 E  02 
0 . 4 0 g E  02 
0,. 210E 02 
0.913E 02 
O.2 iOE 02 
O. 309E 02 
O. 146E 03 
O. 309E 02 
O. 149E 02 
O. 826E 02  
O. 149E 02 

L . 5 0  7 . 5 0  5 6 . 9 1  
3 . 8 8  7 . 0 7  5 7 . 0 4  

- 1 . 2 1  9 . 1 3  6 0 . ~ 7  
1 . 5 0  9 . 2 1  60. ]~6 
4.21 9 .13  6 0 . 4 7  

- 1 . 7 9  1.93 5 8 . 6 7  
1 . 5 0  1 . 8 3  5 8 . 3 6  
4 0 7 9  1093 5 8 0 6 7  

- 2 . 9 9  - 0 . 0 4  60.70 
1 . 5 0  - 0 . 1 3  6 0 . 1 6  
5 . 9 9  - 0 . 0 6  6 0 . 7 0  

- 3 . 0 3  - 3 . 0 4  6 3 . 2 3  
1.50 - 3 . 6 5  62 .74 
6.03 - 3 . 0 4  63.23 

-2.84 -5.19 66.86 
1 . 5 0  - 6 . 0 1  6 6 . 5 3  
5 . 8 4  - 5 . 1 9  66.86 

- 2 . 8 4  - 4 . 6 7  7 1 . 5 6  
1.50 - 5 . 5 7  7 1 . 7 6  
5 . 8 4  - 4 . 6 7  71 .56  

- 2 . 8 4  - 2 . 7 7  7 5 . 7 0  
1 . 5 0  - 3 . 4 9  7 6 . 5 6  
5 . 8 4  - 2 . 7 7  7 5 . 7 0  

- 2 . 8 4  1.03 7 7 . 0 2  
1 . 5 0  O. 85 7 8 . 1 4  
5.84  1 .03 77 .02  

- 2 . 8 4  6 . 0 1  7 6 . 3 1  
i . 5 0  6 . 6 5  7 7 . 2 3  
5 . 8 4  6 . 0 1  7 6 . 3 1  

- 2 . 8 4  9 . 2 7  7 4 . 2 3  
1.50 9 .93  74.70 
5 . 8 4  9 . 2 7  7 4 . 2 3  

- 2 . 8 4  1 0 . 2 5  7 1 . 8 2  
1 . 5 0  1 0 . 9 0  7 2 . 0 3  
5 . 8 4  1 0 . 2 5  7 1 . 8 2  

- 5 . 7 3  9 . 5 4  6 8 . 6 2  
i . 5 0  lO. 14 68 .79  
6 . 7 3  9 . 5 4  6 8 . 6 2  

- 2 . 8 0  4 . 3 5  6 1 . 0 0  
1.50 4 . 1 6  6 0 . 6 7  
5 . 8 0  4 . 3 5  6 1 . 0 0  

- 4 , 4 3  1 . 6 9  6 2 . 8 0  
! . 5 0  1 . 7 0  6 2 . 5 3  
7 . 4 3  1 . 6 9  6 2 . 8 0  

- 4 . 4 7  - I . 0 4  6 4 . 9 8  
1 . 5 0  - 1 . 1 9  6 4 . 7 4  
7 . 4 7  - ] o 0  ~ 6 4 . 9 8  

- 4 . 4 7  -<: .  88 6 7 . 7 1  
1.50 - 3 . 3 5  6 7 . 5 4  
7 . 4 7  - 2 . 8 8  6 7 . 7 1  
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ELEMENT MATERIAL 
NUMBER TYPE 

VOLUME 
(CC) 

M A S S  CENTROID COORDINATES 
(GRAMS) X Y Z 

91 1 
92 2 
93 1 
94 1 
95 2 
96 1 
97 1 
98 2 
99 1 

100 1 
101 2 
102 1 
103 1 
104 2 
105 1 
106 1 
I07 I 
108 1 
109 1 
110 2 
111 1 
112 1 
113 2 
114 I 
115 I 
116 2 
117 I 
I18 1 
119 2 
120 1 
121 1 
122 2 
123 I 
124 I 
125 2 
126 1 
127 1 
128 2 
129 1 
130 5 
131 3 
132 3 
133 3 
134 3 
135 3 
136 3 
137 3 
138 3 
139 3 
140 3 

O o l I 2 E  
0 ,998E 
O . I I 2 E  
0 .850E 
0o774E 
0 .850E 
O . I03E  
0 ,986E 
O. I03E 
0 .136E 
O.IObE 
0 .136E 
0 .161E 
0 .996E  
0 .161E 
0 .315E 
0 .542E  
0 .315E 
0 .348E 
0 .135E 
0 .348E 
0 .404E 
0 .147E 
0 .404E  
0 .215E  
0 .102E 
0 .215E 
O.161E 
0 .837E 
0 .161E  
0 .355E  
0 .155E 
0 .355E 
0 .453E  
0 .213E 
0 .453E 
0 .553E 
0 .963E 
0 .552E 
0 .319E  
0 .317E  
0 .347E 
0 .370E  
0 .290E 
0 .387E 
0 .290E 
0 .370E  
0 .347E 
0 .317E 
0 .119E 

02 
02 
02 
Ol 
02 
Ol 
02 
02 
02 
02 
03 
02 
02 
02 
02 
02 
02 
02 
02 
03 
O2 
02 
03 
02 
02 
03 
02 
02 
02 
02 
02 
03 
02 
02 
03 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

0 .164E 
O. IOSE 
0 .164E 
0 .125E 
O.BI2E 
0 .125E 
0 .152E 
O . I04E  
0 ,152E 
O.2OOE 
O . I I l E  
O.200E 
0 .237E 
O . I 0 5 E  
0 .237E 
0 .463E 
0 ,797E 
0 .463E 
0 .512E 
0 .142E 
0 ,512E 
0 .594E 
0 .154E 
0 .594E  
0 ,316E 
0 ,107E 
0 .316E 
0 .236E 
0 .879E 
0 ,236E 
0 .522E 
0 ,163E 
0 ,522E 
0 .666E 
0 ,224E  
0 ,666E 
0 ,812E 
O , I O I E  
0 ,812E 
0 ,319E 
0 ,307E  
0 ,336E 
0 .359E 
0 .281E  
0 ,375E 
0 .281E 
0 ,359E  
0 . 3 3 6 E  
0 .307E 
O , I I 6 E  

02 
03 
02 
02 
02 
02 
02 
03 
02 
02 
03 
02 
02 
03 
02 
02 
02 
02 
02 
03 
O2 
02 
O3 
O2 
O2 
03 
O2 
02 
02 
O2 
02 
03 
02 
02 
O3 
02 
02 
O3 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 
02 

- 4 . 4 7  - 2 . 5 6  7 0 . 9 3  
1 .50  - 3 . 2 3  7 1 . 1 3  
7 . 4 7  - 2 . 5 6  70 .93  

- 4 . 4 7  -1,10 73 .71  
1.50 -1.68 74.41 
7 . 4 7  - I . I 0  73.71 

- 4 . 4 7  1 .44  74.5q 
1.50 1.25 75.49 
7.~7 1 .44  74.59 

- 4 . 4 7  4 . 9 5  74 .14  
1.50 5.20 7 4 . 8 3  
7 .47  4.95 74 .14  

- 4 . 4 7  7 . 8 3  71.96 
1.50 8.35 72.31 
7 . 4 7  7 . 8 3  7 1 . 9 6  

- 3 . 6 1  6 . 0 1  6 3 . 7 8  
1.50 5.68 63.51 
6 . 6 1  6 . 0 1  6 3 . 7 8  

- 4 . 8 5  3.51 6 5 . 7 2  
1.50 3 . 6 2  6 5 . 6 2  
7 .85  3 .51  6 5 . 7 2  

- 4 . 8 5  1.04 6 7 . 7 6  
1.50 1 , 0 2  6 7 . 7 6  
7 .85  1 . 0 4  6 7 . 7 6  

- 4 . 8 5  - 0 . 9 2  6 9 . 7 8  
1 .50  - 1 . 2 1  6 9 , 9 1  
7 . 8 5  - 0 . 9 2  6 9 . 7 8  

- 4 , 8 5  0 . 7 9  7 2 , 4 3  
1.50 0.55 72.94 
7 . 8 5  0 . 7 9  7 2 , 4 3  

- 4 . 8 5  3 . 2 7  7 1 . 3 6  
1 .50  3 . 3 5  7 1 . 6 8  
7 . 8 5  3 . 2 7  7 1 , 3 6  

- 4 . 8 5  5 . 8 8  6 9 , 0 6  
1 .50  6 . 2 9  6 9 , 1 5  
7 .85  5 . 8 8  6 9 . 0 6  

- 4 . 0 0  8 . 0 5  6 5 . 5 5  
1 .50  8 . 3 5  6 5 , 5 3  
7 . 0 0  8 . 0 5  6 5 , 5 5  
1 .50  1 1 . 7 7  6 7 , 6 5  

- 1 0 . 9 7  0 . 8 5  6 3 . 9 6  
- 9 . 0 8  - 4 . 2 6  6 3 . 7 3  
- 5 . 9 0  - 8 . 2 6  6 3 , 5 6  
- 2 . 4 1  - 1 0 . 5 5  6 3 . 4 6  

1 .50  - 1 1 . 2 0  6 3 . 4 3  
5 .41  - 1 0 . 5 5  6 3 . 4 6  
8 . 9 0  - 8 . 2 6  6 3 . 5 6  

12 .07  - 4 . 2 6  6 3 . 7 3  
13 .97  0 . 8 5  6 3 , 9 6  

- 1 0 . 9 7  0 , 5 6  6 7 . 2 0  
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ELEMENT 
NUMBER 

141 
142 
143 
144 
145 
I~6 
147 
148 
149 
150 
151 
152 
153 
i54 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 

MATERIAL 
TYPE 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 

VOLUME 
(CC) 

0 . 2 6 4 E  02 
0 . 3 7 7 E  02 
O. 334E 02 
O. 460E 02 
0 . 3 3 5 E  02 
0 . 3 7 7 E  02 
0 . 2 6 4 E  02 
O. 119E 02 
O.11?E 02 
0 . 2 6 4 E  02 
0 . 3 7 7 E  02 
0 . 3 3 4 E  02 
0 . 4 6 0 E  02 
0 . 3 3 5 E  02 
0 . 3 7 7 E  02 
0 . 2 6 4 E  02 
O. I I 9 E  02 
O . I I g E  02 
0 . 2 6 4 E  02 
0 . 3 7 7 E  02 
0 . 3 3 4 E  02 
0 . 4 6 0 E  02 
0 . 3 3 4 E  02 
O. 377E 02 
0 . 2 6 4 E  02 
O. 1 lgE  02 
O. l l g E  O2 
0 . 2 6 4 E  02 
0 . 3 7 7 E  02 
0 . 3 3 4 E  02 
0 . 4 6 0 E  02 
0 . 3 3 4 E  02 
0 . 3 7 7 E  02 
0 . 2 6 4 E  02 
O . l t g E  02 
0 . 3 7 4 E  02 
0 . 4 5 3 E  02 
0 . 3 7 7 E  02 
0 . 3 3 4 E  02 
0 . 4 6 0 E  02 
0 . 3 3 4 E  02 
0 . 3 7 7 E  02 
0 . 4 5 3 E  02 
0 . 3 7 4 E  02 
0 . i 7 5 E  02 
0 . 1 7 5 E  02 
0 . 6 1 2 E  02 
0o658E 02 
0 . 3 5 9 E  02 
0 . 3 3 2 E  OZ 

~A~t~ C~%T~O~O COORDINATES 
{G~A~SI X Y Z 

0.256E GZ 
O. 366E 02 
0.32~E 02 
O. 447E 02 
O. 324E 02 
O. 366E 02 
O. 256E 02 
O. I I 6 E  02 
O. 116E 02 
0.256E 02 
O. 366E 02 
O. 324E 02 
0 . 4 4 7 E  02 
0.32~E 02 
O. 366E 02 
0 . 2 5 6 E  02 
O. IIbE 02 
O. 1 i6E 02 
0 . 2 5 6 E  Oz 
O. 366E 02 
O. 324E 02 
0 . 4 4 7 E  02 
0 . 3 2 4 E  02 
O. 366E 02 
0 . 2 5 6 E  02 
O . I I 6 E  02 
O. 116E 02 
0 . 2 5 6 E  02 
0 . 3 6 6 E  02 
0 . 3 2 6 E  02 
0 . 4 4 7 E  02 
O. 324E 02 
0 . 3 6 6 E  02 
O. 256E 02 
O. l t 6 E  02 
O. 363E 02 
0.439E 02 
O. 366E 02 
O. 324E 02 
0 . 4 4 0 E  02 
O. 324E 02 
O. 366E 02 
0 . 4 3 9 E  02 
O. 363E 02 
O. 170E 02 
O. i 70E 02 
0 . 3 6 7 E  Ol 
O. 395E 0 i  
0.2i5E Oi 
O. 199E Oi 

q . 0 8  - ~ .  32 6 8 . 2 8  
- 5 . 9 0  - 8 .  14 6 9 . 1 3  
- 2 . 4 1  - 1 0 . 3 3  6 9 . 6 1  

1.50 -10.95 69.75 
5.41 - 1 0 . 3 3  6 9 . 6 1  
8.90 - 8 . 1 4  69 . !3  

1 2 . 0 7  - 4 . 3 2  6 8 . 2 8  
1 3 . 9 7  0 . 5 6  6 7 . 2 0  

-10.97 1.32 68.82 
- 9 . 0 8  - 2 . 6 6  7 1 . 8 6  
- 5 . 9 0  - 5 .75  74.24 
- 2 . 4 i  - 7 . 5 3  75.61 

i .50 -8.04 75.99 
5.~1 -7 .53  75.61 
8 . 9 0  - 5 . 7 5  74.24 

1 2 . 0 7  - 2 . 6 6  7 1 . 8 6  
i 3 . g 7  1 . 3 2  6 8 . 8 2  

- 1 0 . 9 7  2 . 6 8  6 9 . 9 6  
- 9 . 0 8  O. 37 7 4 . 4 0  
- 5 . 9 0  - 1 . 4 3  7 7 . 8 7  
-2 .41  - 2 , 4 7  79.85 

. 50  - 2 . 7 6  8 0 . 4 2  
5 .4 l  - 2 .47  79.85 
~ . 9 0  - 1 . 4 3  7 7 . 8 7  

1 2 . 0 7  0 . 3 7  7 4 . 4 0  
1 3 . q 7  2 . 6 8  6 9 . 9 6  

- i 0 . 9 7  4.40 7 0 . 4 2  
- q .  O8 4 . 1 8  7 5 . 4 2  
- 5 . 9 0  4 , 0 1  7 9 . 3 3  
- 2 . 4 1  3 . 9 2  8 1 . 5 7  

1.50 3 . 8 9  8 2 . 2 0  
5 . 4 l  3.92 81.57 
8 . 9 0  4 . 0 1  7 9 . 3 3  

I z , O 7  4 . 1 8  75.4 '2  
13.97 4 . 4 0  70.42 

- 1 0 . 9 7  7 . 3 5  6 7 . 8 8  
- q .  O8 8 . 6 7  7 3 . 6 2  
- 5 . 9 0  q . 5 7  78.35 
- 2 . 4 1  10.43 8 0 . 4 2  

i . 50  10.67 81.00 
5.41 10.43 8 0 . 4 2  
8 . 9 0  9 . 5 7  7 8 . 3 5  

1 2 . 0 7  8 . 6 7  7 3 . 6 2  
1 3 . 9 7  7 . 3 5  6 7 . 8 8  

- 1 i • 5 6  4 .  q7 6 4 . 7 3  
14.56 4.97 6 4 . 7 3  
- I  . 9 2  I 0 .15  77.43 
- i . 9 2  5 . 2 5  79.15 
- i . 9 2  " . ~ 8  7 8 . 7 7  
- 1 . 9 2  -5 .32  75.99 
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ELEMENT 
NUMBER 

191 
lq2 
193 
196 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 

MATERIAL 
TYPE 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

GROUP 

VOLUME 
(CC) 

0 .703E 02 
0.  664E 02 
0 .632E 02 
0 .650E  02 
0 .225E 02 
0 .245E 02 
0 .719E 02 
0 . 6 7 7 E  02 
0 .612E 02 
0 . 6 5 8 E  02 
O. 359E  02 
Oo 332E 02 
0 .703E 02 
0 . 6 6 4 E  02 

0 .217E 05 

MASS CENTROID COORDINATES 
(GRAMSI X Y Z 

0.422E 01 
0.39qE 01 
0.379E 01 
O. 390E 01 
0 .  135E 01 
0. 147E Ol 
0 .431E Ol 
O. 406E 01 
0.367E 01 
0 .  395E Ol 
0 .215E 0 [  
O. 199E Ol 
0 .422E 01 
O. 399E O 1 

O. 253E 05 

- 1 . 9 2  - 7 . 7 4  7 0 . 7 0  
- I  .92  - 8 . 1 4  64,.96 

1 .50  10o70 7 8 . 0 3  
1.50 5.51 79.99 
1.50 - 0 . 9 3  7 9 . 6 4  
1.50 -5.q4 7 6 . 6 4  
1.50 - 8 . 5 3  70 .89  
1 . 5 0  - 8 . 9 6  6 4 . 7 9  
4.92 I0.15 7 7 . 4 3  
4.92 5.25 79.15 
4 . 9 2  - 0 . 6 8  7 8 . 7 7  
4.92 - 5 . 3 2  75.99 
4 . 9 2  -7.74 7 0 . 7 0  
6 . q 2  - 8 . 1 4  6 4 . 9 6  

1.50 6 . 0 8  3 8 . 0 5  
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SECTION I I  

THE 3X3X3 PSEUDO SPEERE HEAD-HELMET MODEL 

1. NODAL PGINT COORDINATES AND BOUNDARY CONDITIONS (SYMBOL *F* 
DESIGNATES FIXED COORDINATE) 

NODAL BOUNDARY 
POINT CONDITIONS 

X Y Z 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2O 
21 
22 
23 
24 
25 
26 
27 
28 
29 

COORDINATES 

X V Z 

- 4 . 7 6 8 9 1  - 6 . 7 6 8 9 1  - 4 . 7 6 8 9 1  
0 . 0  - 5 . 8 4 0 7 0  - 5 . 8 4 0 7 0  
4 . 7 6 8 9 1  - 4 , 7 6 8 9 1  - 4 . 7 6 8 9 1  

- 5 . 8 4 0 7 0  0 . 0  - 5 . 8 4 0 7 0  
0 . 0  0 . 0  - 8 . 2 6 0 0 0  
5 . 8 4 0 7 0  O.O - 5 . 8 4 0 7 0  

- 4 . 7 6 8 9 1  4 . 7 6 8 9 1  - 4 . 7 6 8 9 [  
0 . 0  5 . 8 4 0 7 0  - 5 . 8 4 0 7 0  
4 . 7 6 8 9 1  4 , 7 6 8 9 1  - 4 . 7 6 8 9 1  

- 5 . 8 4 0 7 0  - 5 . 8 4 0 7 0  0 . 0  
O.O - 8 . 2 6 0 0 0  0 . 0  
5 . 8 4 0 7 0  - 5 . 8 4 0 7 0  0 . 0  

- 8 . 2 6 0 0 0  0 . 0  0 . 0  
0 . 0  0 . 0  0 . 0  
8 .26000  0 . 0  0 . 0  

- 5 . 8 4 0 7 0  5 . 8 4 0 7 0  0 . 0  
0 . 0  8 . 2 6 0 0 0  0 . 0  
5 . 8 4 0 7 0  5 . 8 4 0 7 0  0 . 0  

- 4 . 7 6 8 9 1  - 4 . 7 6 8 9 1  4 .76891  
0 . 0  - 5 . 8 4 0 7 0  5 . 8 4 0 7 0  
4 . 7 6 8 9 1  - 4 . 7 6 8 9 1  4 . 7 6 8 9 1  

- 5 . 8 4 0 7 0  0 . 0  5 . 8 4 0 7 0  
0 . 0  0o0 8 . 2 6 0 0 0  
5 . 8 4 0 7 0  0 . 0  5 . 8 4 0 7 0  

- 4 , 7 6 8 9 1  4 .76891  4 . 7 6 8 9 1  
0 . 0  5 , 8 4 0 7 0  5 . 8 4 0 7 0  
4 . 7 6 8 9 1  4 .76891  4 . 7 6 8 9 1  

- 5 . 1 1 5 3 2  - 5 . 1 1 5 3 2  - 5 . 1 1 5 3 2  
- 5 . 6 9 2 6 7  - 5 . 6 9 2 6 7  - 5 . 6 9 2 6 7  
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NODAL 
POINT 

80ONI)ARY 
COND[T IONS 

X Y Z 

COORO ~ N~,¥6S 

Y Z 

30 
31 
32  
33  
3 4  
3 5  
3 6  
37  
3 8  
3 9  
4 0  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
50  
51 
52  
5 3  
5 4  
5 5  
5 6  
57  
5 8  
5 9  
6 0  
61  
62  
6 3  
6 4  
6 5  
6 6  
6 7  
68  
6 9  
70  
71 
72 
73  
7 4  
7 5  
76  
77  
78  

F 

F 

F F F 

F F 

-5.89474 
O.O 
0.0 
0.0 
5.11532 
5.69267 
5.89474 

-6.26696 
- 6 . 9 7 2 0 7  
-7 .2 lg56  

0.0 
0.0 
0.0 
6.26496 
6.97207 
7.21956 

-5. I1532 
-5.6926? 
- 5 . 8 9 4 7 4  

0 . 0  
0 . 0  
0 . 0  
5 . 1 1 5 3 2  
5 . 6 9 2 6 7  
5 . 8 9 4 7 6  

-6.26496 
- 6 . 9 7 2 0 7  
-7.21956 
0.0 
O,O 
0.0 
6.26496 
6.97207 
7.21956 

-8,85999 
-9.8599g 

- I0 .21000 
8 . 8 5 ( ; 9 9  
9.85999 

I0.21000 
-6.26496 
- 6 . 9 7 2 0 7  
-7.21956 

0.0 
0.0 
0.0 
6.26496 
6 . 9 7 2 0 7  
7.21956 

- 5 . 8 9 4 7 4  - 5 . 8 9 4 7 4  
- 6 . 2 6 4 9 6  - 6 . 2 6 4 9 6  
- 6 . 9 7 2 0 7  - 6 . 9 7 2 0 7  
- 7 . 2 1 9 5 6  - 7 . 2 [ 9 5 6  
-5.11532 -5.11532 
- 5 . 6 9 2 6 7  - 5 . 6 9 2 6 7  
- 5 . 8 9 4 7 6  - 5 . 8 9 6 7 6  

0 . 0  -6.26496 
0.0 -6.97207 
0.0 -7.21956 
O.O -8.85999 
0 . 0  -g. 85999 
0.0 -I0.21000 
0 . 0  - 6 . 2 6 4 9 6  
0.0 - 6 . 9 7 2 0 7  
0.0 -7.21956 
5.11532 -5.11532 
5~69267 -5.69267 
5.89476 - 5 . 8 9 6 7 6  
6 . 2 6 4 9 6  - 6 . 2 6 4 9 6  
6.97207 -6.g7207 
7.21956 -7.21956 
5 . i i 5 3 2  -5 . [1532  
5.69267 -5.69267 
5.89474 -5.89474 

-6.26496 0.0 
- 6 . 9 7 2 C 7  0.0 
-7~21956 0.0 
-8.85ggg 0.0 
-9.85999 0.0 

-10.21000 0.0 
- 6 . 2 6 4 9 6  0.0 
-6.97207 0.0 
-7 .2 i 956  0.0 

0.0 0.0 
0.0 0.0 
0~0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
6.26496 0.0 
6.97207 0.0 
T.2ig56 0.0 
8.85999 0.0 
9.85999 0 . 0  

I0.21000 C~q 
6.26496 0.0 
b°g72c7 C.O 
7.21956 0.0 
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NODAL 
POINT 

79 
80 
81 
82 
83 
84 
85 
86 
87 

BOUNDARY 
CCNOITIONS 

X Y Z X 

-5.11532 
0.0 
5.11532 

-6,26496 
0.0 
6.26496 

-5.11532 
0.0 
5.11532 

COORDINATES 

Y 

-5 .11532  
-6 .26696  
~5.11532 

0.0  
0 .0  
0 .0  
5.11532 
6.26496 
5.11532 

Z 

5.11532 
6.26696 
5.11532 
6.26696 
8.85q99 
6.26696 
5.11532 
6. 26696 
5.11532 
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2 .  CONNECTION ARRAYS 

ELEMENT 
NUMBER 

NODAL POINT NUMBERS 
(ELEMENT POSIT IONS,  1 TO 8) 

I I 2 
2 2 3 
3 4 5 
4 5 6 
5 I0 I I  
6 I I  12 
7 13 14 
8 14 15 
9 2 I 

I0  3 2 
I I  5 4 
12 6 5 
13 I I  lO 
14 12 l l  
15 15 12 
16 18 15 
17 17 18 
i 8  16 17 
19 13 16 
20 lO 13 
21 20 19 
22 21 20 
23 24 21 
24 27 24 
25 26 27 
26 25 26 
27 22 25 
28 19 22 
29 19 20 
30 20 21 
31 22 23 
32 23 24 
33 31 28 
3 4  3 4  31 
35  40 37 
3 6  4 3  40 
37 58 55 
3 8  61  58 
39 6 7  61 
40 76 67  

5 4 I0 l l  i4  13 
6 5 I I  12 15 i4 
8 7 13 14 i7 Ib 
9 8 14 15 L8 i7  

14 13 19 20 23 22 
15 16 20 21 24 23 
17 16 22 ~3 26  25 
18 17 23 24 27 26 

4 5 31 28 37 40 
5 6 34 31 40 43 
7 8 60 37 46 4g 
8 9 43  40 49 52 
l 2 58 55 28 31 
2 3 61 58 ~I 34 
3 6 67 61 34 ~3 
6 9 76 67 43 52 
9 8 73 76 52 4q 
8 7 70 73 49 46  
7 4 64 70 46 37 
4 I 55 64 37 28 

10 11 80 79 55 58 
II I 2  81 80 58 61 
12 15 86 81 6i 67 
L5 18 87 84 67 76 
18 17 86 87 76 73 
17 16 85 86 73 70 
16 13 82 85 TO 64 
13 I0 79 82 64 55 
23 22 79 80 83 82 
2~ 23 80 81 84 83 
26 25 82 83 86 85 
27 26 83 84 87 86 
37 60 32 29 38 41 
40 43 35 32 4 i  44 
46 49 41 38 ~7 50 
49 52 44 41 50 53 
28 31 59 56 Z9 32 
31 34 62 59 32 35 
34 43 68 62 35 44  
4 3  52 77 68 ~4 53 

MATERIAL 
TYPE 

1 
1 
l 
l 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
Z 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 

3 
3 

108 



ELEMENT 
NUMBER 

NODAL POINT NUMBERS 
{ELEMENT POSITIONSt 1 TO B) 

41 73 76 52 49 74 77 53 50 
4Z 70 73 4q 46 71 74 50 47 
43 64 TO 46 37 65 71 47 38 
44 55 64 37 28 56 65 38 2q 
45 32 29 38 41 33 30 39 42 
46 35 32 61 44 36 33 42 45 
4T 41 38 47 50 42 39 48 51 
48 44 41 50 53 45 4Z 51 56 
49 59 56 29 32 60 57 30 33 
50 62 59 32 35 63 60 33 36 
51 68 62 35 64 69 63 36 45 
52 77 68 44 53 T8 69 45 54 
53 74 77 53 50 75'  78 54 51 
54 71 74 50 47 72 75 51 48 
55 65 71 47 38 66 72 48 39 
56 56 65 38 29 57 66 39 30 

MATERIAL 
TYPE 

3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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3 .  COMPUTED PARAMETERS FOR THE ELEMENTS 

ELEMENT MATERIAL VOLUME MASS 
NUMBER TYPE (CCI  IGRAMS) 

1 1 0 . 2 2 6 E  03 0 . 4 7 5 E  03 
2 1 0 . 2 2 6 E  03 0 . 4 7 5 E  03 
3 1 0 . 2 2 6 E  03 0 . 4 7 5 E  03 
4 1 0 . 2 2 6 E  0 3  0 . ~ 7 5 E  03 
5 1 0 . 2 2 6 E  03 0 . 4 7 5 E  03 
6 I 0 . 2 2 6 E  03  0 . 4 7 5 E  03 
7 l 0 . 2 2 6 E  03 0 . 4 7 5 E  03 
8 I 0 ° 2 2 6 E  03 0 . 4 7 5 E  03 
9 2 0o176E 02 0 . 5 3 5 E  02 

10 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
11 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
12 2 O .17bE 02 0 . 5 3 5 E  02 
13 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
14 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
15 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
16 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
17 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
18 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
19 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
20 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
21 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
22 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
23 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
24 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
25 2 0 . [ 7 6 E  02 0 . 5 3 5 E  02 
26 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
27 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
28 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
29 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
30 2 0 ° I 7 6 E  02 0 . 5 3 5 E  02 
31 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
32 2 0 . 1 7 6 E  02 0 . 5 3 5 E  02 
33 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
34 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
35 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
36 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
37 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
38 3 0 . 3 5 l E  02 0 . 4 3 2 E  02 
39 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 
40 3 0 . 3 5 1 E  02 0 . 4 3 2 E  02 

CENIROID COORDINA[E5 
X Y Z 

- 3 . 0 9  - 3 . 0 9  - 3 . 0 9  
3 . 0 9  - 3 . 0 9  - 3 . 0 9  

- 3 . 0 9  3 . 0 9  - 3 . 0 9  
3 . 0 9  3 . 0 9  - 3 . 0 9  

- 3 . 0 9  - 3 . 0 9  3 . 0 9  
3 . 0 9  - 3 . 0 9  3 . 0 9  

- 3 . 0 9  3 . 0 9  3 . 0 9  
3 . 0 9  3 . 0 q  3 . 0 9  

- 2 . 7 5  - 2 . 7 5  - 6 . 4 0  
2 . 7 5  - 2 . 7 5  - 6 . 4 0  

- 2 . 7 5  2 . 7 5  - 6 . 4 0  
2.7.5 2 . 7 5  - 6 . 4 0  

- 2 . 7 5  - 6 . 4 0  - 2 . 7 5  
2 . 7 5  - 6 . 4 0  - 2 . 7 . 5  
6 . 4 0  - 2 . 7 5  - 2 . 7 5  
6 . 4 0  2 . 7 5  - 2 . 7 5  
2 . T 5  6 . 4 0  - 2 . 7 5  

= 2 . 7 5  6 . 4 0  - 2 . 7 5  
- 6 . 4 0  2o75 - 2 . 7 5  
- 6 . 4 0  - 2 . 7 5  - 2 . 7 5  
- 2 . 7 5  - 6 . 4 0  2 , 7 5  

2 . 7 5  - 6 . 4 0  2 . 7 5  
6 . 4 0  - 2 . 7 5  2 . 7 5  
6 . 4 0  2.7.5 2 . 7 5  
2.75 6 . 4 0  2.75 

- 2 . 7 5  6 . 4 0  2 , 7 5  
- 6 . 4 0  2 . 7 5  2~75 
- 6 ° 4 0  - 2 . 7 5  2~,75 
- 2 . T 5  - 2 . 7 5  6 . 4 0  
2.75 - 2 . 7 5  6 . 4 0  

-2.75 2.75 6 . 4 0  
2 . 7 5  2 . 7 5  6 . 4 0  

- 3 . 0 0  - 3 . 0 0  - 7 . 0 0  
3 . 0 0  - 3 . 0 0  - 7 . 0 0  

- 3 . 0 0  3 . 0 0  - 7 . 0 0  
3 . 0 0  3 . 0 0  - 7 , 0 0  

- 3 , 0 0  - 7 . 0 0  - 3 . 0 0  
3 . 0 0  1 . 0 0  - 3 . 0 0  
7 . 0 0  - 3 . 0 0  - 3 . 0 0  
7 . 0 0  3 . 0 0  - 3 . 0 0  
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ELEMENT 
NUMBER 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

MATERIAL 
TYPE 

3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

GROUP 

VOLUME 
(CC) 

0 .351E 02 
0 .351E 02 
0 .351E 02 
0 .351E 02 
O.141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 
0 .141E 02 

0 .282E 04 

M A S S  CENTROID CGOROINATES 
(GRAMS) X Y Z 

0 .432E 02 
0 .432E 02 
0 .432E 02 
0 .432E 02 
0 .844E 02 
0 .844E 02 
0 .844E 02 
0 .844E 02 
0 .844E 02 
O. 844E 02 
O. 844E 02 
0 .846E 02 
O. 844E 02 
0 .844E 02 
0 .844E  02 
O.B44E 02 

0 .661E 04 

3 . 0 0  7 . 0 0  - 3 . 0 0  
- 3 . 0 0  7 . 0 0  - 3 . 0 0  
- 7 . 0 0  3 . 0 0  - 3 . 0 0  
- 7 . 0 0  - 3 . 0 0  - 3 . 0 0  
- 3 . 2 2  - 3 , 2 2  - 7 . 5 0  

3 .22  - 3 . 2 2  - 7 . 5 0  
- 3 . 2 2  3 . 2 2  - 7 . 5 0  

3 .22  3 . 2 2  - 7 . 5 0  
- 3 . 2 2  - 7 . 5 0  - 3 . 2 2  

3 .22  - 7 . 5 0  - 3 . 2 2  
7 . 5 0  - 3 , 2 2  - 3 . 2 2  
7 . 5 0  3 . 2 2  - 3 . 2 2  
3 . 2 2  7 . 5 0  - 3 . 2 2  

- 3 . 2 2  7 . 5 0  - 3 . 2 2  
- 7 . 5 0  3 . 2 2  - 3 . 2 2  
- 7 . 5 0  - 3 . 2 2  - 3 . 2 2  

0.0 0.0 -1.05 
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SECTION I I I  

COMPUTER SERVICE LISTING IN FORTRAN 

LISTING OF SERVICE, WHICH IS WRITTEN IN FORTRAN AND CALLS 
UPON FACIL IT IES  AND SUBPROGRAMS OF THE IBM OPERATING SYSTEM AND 
THE CALCOMP PLOTTER. SERVICE SUCCESSFULLY PERFORMS ALL OF THE 
OPERATIONS REFERRED TO IN THIS REPORT BUT SOME CHANGES MAY BE 
REQUIRED IN THE STATEMENTS IN ORDER TO USE OTHER FEATURES OF THIS 
PROGRAM. 

C 
C 
C 

C 
C 
C 

DIMENSIONING AND I N I T I A L L I Z A T | O N  

DIMENSION I A ( 5 O O t 8 ) ,  1 C ( 5 0 0 , 8 I ,  N l l S O O l t  N K I 5 0 0 I  
DIMENSION I E ( I O 0 0 , 2 ) ,  X ( [ O 0 0 , 6 ) ,  P ( l O O O t 6 ) ,  H ( i O 0 0 , 6 )  
DIMENSION A ( 1 6 ) ,  A A ( 3 , 3 , 3 l ,  B B ( 2 0 I ,  BOR(6) ,  C ( 3 , 3 ) ,  EXT(6)  
DIMENSION T ( 3 ) ,  T E I 6 , 2 ) ,  ZZ (20 )  
DIMENSION SG(500 ) ,  N T ( I O O O ) , A C ( 8 , 3 ) ,  SD(3 ,3 )  
DIMENSION V E ( 5 0 0 | ,  WT(500) ,  C E ( 3 ) t  C G ( 3 ) , S G T ( 1 6 )  
INTEGER TASK 
COMMON AtAAtAC,BBtBOReCpGEtCGtEXTePtSDtSGtSGTtTtTEtVEtWeMTeX 
COMMON IA ,  I C t I E t N I t N K t N T t T A S K  
COMMON [BUGt MELt NLt NNPt NPt NUN 
REAL M I N I ,  WIN2, M A I l ,  MAX2 
READ (St  10) U, V, NMt IBUG 

10 FORMAT ( 2 F 5 . 0 ,  215)  
WRITE (6 ,  ZO) Ut Vt NWt [BUG 

20 FORMAT ( l O X t  2 F l O . 2 t  2 [101  
CALL GSIZE (U,  V, MWI 

INPU[  DATA ON SAMPLE 

READ ( 8 ,  301 NELt NNP 
30 FORMAT ( 1 6 1 5 )  

WRITE 16, 30) NEL, NNP 
READ (8 t  60) ( ( X ( I t J ) ,  J = l , 3 1 ,  imloNNP) 

60 FORMAT (T25,  3GlO.O)  
READ (8 ,  60) ( ( X ( l t J ) ,  J ' 6 , 6 1 ,  I ' I t N N P )  
WRITE (6 ,  50) ( ( X ( I , J ) ,  J = 1 , 6 ) ,  I = I ,NNP)  

50 FORMAT (20Xt  6 F 1 5 . 3 )  
55 FORMAT (115 ,  lOX,  6 F 1 5 . 3 )  

READ ( 8 ,  60) ( ( I C i I , J I ,  J = l , S ) ,  I ' I t N E L )  

I I 2  



C 
C 
C 

C 
C 

WRITE (6, i82) 
WRITE(b, 651 ( I ,  ( I C ( I , J ) ,  j = l , 8 ) ,  ;=t,NEL) 

60 FORMAT (T I ,  815) 
65 FORMAT (TS, I5, 10X, 815) 

DO 70 I = It NNP 
DO 70 J = 1, 3 

70 X ( I , J + 3 )  = X ( I , J + 3 )  - X ( I , J )  
WRITE ( 6 ,  183 )  
WRITE ( 6 ,  55)  ( I ,  ( X ( l , J ) ,  J = 1 , 6 ) 1  I = I , N N P )  

125 FORMAT ( 2 0 A 4 )  
130 FORMAT ( 2 0 X ,  2 0 A 4 / )  
182 FORMAT ( / / )  
183 FORMAT ( / / / )  

TASK MANAGEMENT 

300 READ ( 5 ,  80 ,  END=9999)  ZZ,  TASK, NUM, A 
80 FORMAT ( 2 0 A S t  T1 ,  2 1 5 ,  1 4 G 5 . 0 )  

WRITE ( 6 ,  85 )  ZZ 
85 FORMAT ( / 1 ~  TASK( NUMt SPECIF ICATIONS ~ * 

IF (TASK .EQ-  3 8 0 )  IBUG = N U M  
IF  (TASK .EO.  3 9 5 )  GO TO 395 
IF (TASK .EO. 400) CALL $400 
IF (TASK .EQ. 450) CALL $400 
IF (TASK .GO. 500) CALL $500 
IF (TASK .EQo 600) CALL $600 
IF (TASK .EQ. 700) CALL $700 
IF (TASK .EQ. 130) CALL $700 
IF (TASK .EQ.  8 0 0 )  CALL SSOOIV) 
IF (TASK .EQ. 820) CALL $820 
IF  (TASK .EO.  9 0 0 )  CALL s g o o  
IF ITASK .EQ. 901) CALL $900 
IF  (TASK .EQ.  9 2 5 )  CALL $925  
IF (TASK .EO.  9 5 0 )  CALL $950  
IF  (TASK .EQ.  9 5 1 )  CALL S950 
IF (TASK .CO. 9 6 0 )  CALL $960 
IF tTASK .EQ.  9 7 5 )  CALL $975  
IF (TASK °EO. 980) CALL $975 
IF (TASK .EQ. lO00) CALL SIO00 
IF (TASK .EQ. [020) CALL SIO00 
IF (TASK .EQ. 1200) CALL S t 2 0 0  
IF (TASK .EQ. 1400) CALL SISO0 
IF ([ASK .EQ. 1500) CALL S1500 
IF (TASK .EO. lbO0) CALL S t 6 0 0  
IF (TASK .EQ. 1800) CALL S1800 
IF (TASK .GO. 1 9 0 0 )  CALL S | 9 0 0  
IF (TASK .EQ. 2 0 0 0 )  CALL $2000  
X820 = 0 . 0  
Y820 = 0.0 
IF ( I A S K  .EQ.  9 9 9 9 )  GO TO 9999  
GO IO 300 

PRINTOUT MESSAGE 

2 0 A 4 1 1 )  
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C 
395 WRITE (6 ,  183) 

IF (MUM .EQ. Ol NUM= 1 
DO 398 I = I t  NUN 
READ (5 t  125) BB 

398 WRITE (6 ,  130I BB 
GO TO 300 

9999 CONTINUE 
CALL PLOT (Ut Vt 999) 
STOP 
END 
SUBROUTINE NUMB ( I tHEJ  
DIMENSION IA(5OO,B l t  IC (50018 ) ,  NI(5OOJt NK(500| 
DIMENSION I E ( I O 0 0 , 2 ) ~  X( lO00,6) ,  P{ lOOOl6 ) ,  W(lOOO,6) 
DIMENSION A(16)~ A A l 3 , 3 , 3 ) ,  BBI20) ,  BORI6),  C I 3 , 3 ) ,  EXTIb|  
DIMENSION T i 3 ) t  T E ( 6 t 2 ) t  ZZ(20) 
DIMENSION SG(5OO)t NT{XOOO),AC(8,3) ,  SD(3t3)  
DIMENSION VE(5OO)t WT(500), CE(3) ,  CG(3 ) tSGT( I~ |  
INTEGER TASK 
COMMON A,AA,AC,BBtBORtCICE,CGtEXT,P,SD,SG,SGTtTtTEtVEtWvWTtX 
COMMON IAe ICt lE tNI~NKtNTtTASK 
COMMON IBUGt MELt NLt NNPt NPt MUM 
IFI IBUG oGE. 151 ~ R I T E ( 6 t l )  I t P i l l l ) , P l l t 2 | t H E  

I FORMATITS,GIS.5) 
CALL NUMBER ( P ( I ~ I ) t P I I t Z ) t H E ~ F L O A T ( I ) t 0 t - I )  
RE[URN 

END 

C 
C 
C 

SUBROUTINE $600 
DIMENSION IA (SOOi8 i t  I C ( 5 0 0 t 8 ) t  N l i 5OO) t  NK|SOO| 
DIMENSION IEl lOOOtZ)t X(lOOO,6), P(lOOOt6lt WIIODO,4) 
DIMENSION A ( 1 6 ) t  A A I 3 t 3 ~ 3 ) ,  BB(20) ,  BORI6)I  C ( 3 t 3 | t  EXT(6) 
DIMENSION T ( 3 ) ,  T E i 6 t 2 | ,  ZZ(20) 
DIMENSION SG|SOO)v NT¢XOOO}tACIB~3It SD{3t3}  
DIMENSION VE(500 | ,  WT(500), CE(3) t  CG(3) tSGT(16) 
INTEGER TASK 
COMMON AtAAtACtBBtBORICtCEtCGIEXTIPISDtSGtSGTtT,TEtVE~W,WT,X 
COMMON IA~|Ct IE~NI tNKtNTtTASK 
COMMON IBUG, NELt NL, NNPI NPt NUM 
IF (TASK .EQ. 450) GO TO 650 
NUMEI=NUM~I 
GO TO I600t5,5OwlOOt200), NUME1 

LOAD ORIGINAL INTO WORKING ARRAY 

600 DO 410 1 = I ,  3 
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C 
C 
C 

C 

C 
C 
C 

410 A I I ) =  1.0 
DO 420 I = 4, 14 

;20 A ( I )  : 0.0 
IF (IBUG .GT. lO) WRITE ( 0 , ; ; 0 )  I ( W ( I , J ! ,  J = l ,  3) t  I = ltNNP) 
IF (IBUG .GT. I0)  WRITE (6 ,  bO) ( ( I A ( I , J ) ,  J = I t  B) ,  I = I tNEL) 

460  FORMAT ( T 2 0 t  3 G 1 5 . 4 )  

LOAD WORKING ARRAY, ALLOWS EXAGGERATION 

450  DO 460  I = 1 ,  NNP 
W ( I , 4 )  = l . O  
DO 6 6 0  J = l ,  3 

460  W ( I , J )  = A ( J )  ~ X ( l , J !  + A ( J + 3 )  ¢ X ( I , J + ) |  
DO 6 7 0  I = 1 ,  NEL 
N I ( I )  = I 
DO 6 7 0  J = I ,  8 

4 7 0  I A ( I , J )  = I C ( I , J )  
NP = NNP 
NL = NEL 
IF (IBUG .GT. lOT WRITE (6,440)  ( ( W ( I , J ) ,  J = Im 3 ) ,  [ = I ,  NP) 
I F  ( I B U G  . G T .  10 )  WRITE I 6 ,  6 0 )  ( ( I A l l , J l t  J = i t  8 ) ,  i : 1 ,  NL) 

60 FORMAT ( T I ,  815) 
RETURN 
EXPANSION & INVERSION 

5 IS=A(4) 
I F = A ( 5 )  
DO lO I = I S , I F  
DO I0  J = l , 3  
W(I~J)=A(J)~(W(ItJ)-W(J+5,J))+W(J+StJ) 

10 I F ( I B U G . G E . 1 5 )  W R I T E ( b m 2 0 }  I t J t A ( J ) t A ( J + 5 ) , W ( I w J ) ~ W ( J + S I J )  
20 F O R M A T ( / , T I O , b G I S , 5 )  

RETURN 
TRANSLATION 

50 [S=A(4) 
I F = A ( 5 )  
DO 61 I = I S , I F  
DO 61 J = l , )  
W(ImJ)=W(I,J)+A(J) 

61 I F ( I B U G . G E . 1 5 )  W R I T E ( b t 2 0 I  J m J , W ( I t J ) t A ( J )  
RETURN 

TO INSERT THE COORDIRAIE AXES 

100 DO 110 I = 1 , ]  
DO 110 J = l , 7  

110 W ( N P + J , I )  = 0 . 0  
DO 120 [ = 1 , 3  
I F ( A ( 1 )  . E Q .  0 . 0 )  A ( I ) = I . 0  
W f N P + I + I , I ) = A ( I )  

1 2 0  W ( N P + I + 4 ,  I )  = W ( N P ÷ i + I , I ) ÷ A | 6 )  
ZMIN=WII,3| 
DO 125 I=2,NP 

125 IF(WIlt)) .LT. ZMIN) ZMIN=W(I,I) 
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C 

C 

C 

130 

160 

150 

151 
IS2 

155 

200 

201 

IF (A(S) .LT .  0 . 0 )  ZMIN = 0 .~  
DO 130 I=I t7  
WINP÷I,3)=WINP+It3I+ZM|N÷AIkl 
DO X40 I : I , 8  
IA(NL÷I~I)=NP÷X 
IA(NL÷2,I)'NP+I 
IA(NLtX,I)=NP÷3 
I A I N L + I , 5 ) = N P ÷ 3  
I A ( N L ÷ I , 3 ) = N P + 2  
I A I N L + I , 7 ) = N P + 2  
DO 150 I =5 ,B  
I A I N L + 2 t I I = N P ÷ 6  
TRY IF THE CONNECTION ARRAY 
DO 151 I = 1 , 8  
WRITEI6,152)  I A ( N L ÷ I , I I  
WRITEI6,152)  I A I N L ÷ Z t I )  
CONTINUE 
FORMAT( / /8 [5 )  

IS CORRECT 

DO 155 I = l t 2  
N I ( N L + I I = N L ÷ [  
NP=NPeT 
NL=NL+2 
RETURN 
TO REMOVE THE COORDINATE AXES. 
NL=NL-2 
NP=NP-T 
TEST OF THE RETURN OF THE NP ANO NL 
WRITE(6,201)  NLtNPtZMIN 
F O R M A T I I I 2 I I O t I O X t F I O ,  3) 

RETURN 
END 

C 

SUBROUTINE 5500 
DIMENSION lA ISOOtB) t  [ C | 5 0 0 t B | t  N I | 5 O O ) t  NKISO0) 
DIMENSION I E ( I O O O I Z I t  X i l O O O t 6 ) t  P i l O O O t 6 ) t  M l lOOOt~)  
DIMENSION A ( 1 4 l t  A A ( 3 t ] t 3 | ,  B B ( 2 0 ) I  BORl6) t  C ( 3 t 3 ) I  EXT(6)  
DIMENSION T ( 3 ) t  T E I 6 t Z ) e  ZZ(20)  
DIMENSION SG(SOO)t N T ( I O O O ) t A C ( 8 t 3 ) t  SD I3 t3 )  
DIMENSION VEiSOOlt  gTISOOl t  C E I 3 ) t  CGI31tSGT(X6)  
INTEGER TASK 
COMMON AtAAtACtBBtBORmCtCEeCGtEXTtP~SDtSGtSGTtTtTEtVEtWtWT~R 
COMMON I A t I C t l E t N I I N K t N T t T A S K  
COMMON IBUGt NELt NLt NNPt NPw NUN 
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PROJECT POINTS 

500 DV = A(L) 
DO SIO I = L,  NP 

510 IF (DV .LT. W( I ,3 ) )  DW = W([t3) * DV 
IF (DV .NE. A(1))  WRITE (6,  530) DV, A l l )  

530 FORMAT ( 2 E 2 0 . 5 )  
DO 520  I = I t  NP 
D = OV / I D V  - W i l t 3 ) )  
IF  ( IBUG .GE.  l O )  WRITE i 6 t  1223 )  Dt  o r ,  W I l t 3 )  
P ( I , I )  = O * W ( l , l )  

520 P l l t 2 )  = D = W ( I , 2 )  
IF  ( IBUG .GT. lO)  WRITE ( h i  5 2 5 )  ( ( P ( l t J | v J = | e Z l l  I = I , N P )  

525 FORMAT ( T l S t  2 F 2 0 . 3 )  
DO 536  I = 1 ,  NP 
P I I , 3 )  = Wi l t3 )  

5 3 6  P I i , 4 )  = S Q R T I ( D V - W I I , 3 ) )  * *  2 ÷ W I I , 2 )  * e  2 ÷ W I I , I )  * *  2 ) -  
IF  ( IBUG .GE.  2 5 )  WRITE ( 6 ,  52b )  ( ( P ( I p J ) z J = l t ~ | t [ = L o N P ) ,  OV 

526 FORMAT i 1 1 5 ,  6 E l 5 . 6 )  
1223  FORMAT ( / / 6 E 2 0 . 6 |  

RETURN 
END 

C 
C 
C 

SUBROUTINE $600  
DIMENSION I A ( 5 0 0 , 8 ) ,  I C ( 5 0 0 , 8 ) ,  N l ( 5 O O l t  NK(SO~I  
DIMENSION I E ( L O O O , 2 ) t  X ( l O G O t 6 ) t  P l l O O O t 4 ) t  g l l O O O t 4 )  
DIMENSION A ( 1 4 ) ,  A A I 3 , 3 , 3 ) e  B B i 2 O l t  8 0 R I 6 l ~  C ( ~ e 3 ) ,  E X T ( 6 )  
DIMENSION T ( 3 ) ~  T E I 6 , 2 1 ,  Z Z ( 2 0 )  
DIMENSION SG(5OO)v NT(LOOO),AC(8t3I, $ O i 3 t 3 )  
DIMENSION V E ( S O O l t  WT(SO0) ,  C E ( 3 I t  C G ( 3 I t S G T ( ! ~ |  
INTEGER TASK 
COMMON AtAAvAC,BBtBORtC,CEtCGtEXItP,SD, SGtSGTtT~TEtVEtWtWTtX 
COMMON IA, ICtIE,NItNK~NT,TASK 
COMMON IBUG, NELw NLt NNPt NP, NUM 

R O T A T E  

b00 A l l )  = A ( I )  * 1 . 7 4 5 3 3 E - 2  
A ( 2 )  -" A ( 2 )  • L . 7 ~ S 3 3 E - 2  
A ( 3 1  = A ( 3 )  • t , 7 6 5 3 3 E - 2  

605 FORMAT I / / 1 3 E 2 0 . 5 / / 3 E 2 0 .  S / / 3 E 2 0 . S / / i  
DO 6 1 0  I = It 3 
DO 6lO J = It 3 
00 610  K = 1, 3 

6XO A A I I ~ J I K )  = O 
DO 620  K ='= I t 3  
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DO 6 2 0  | = 1 , 3  
620  A A ( I , I t K )  = 1 

A A I 2 , 2 t l l  " C O S I A I 1 ) )  
A A I 3 1 3 t l )  = A A | 2 e 2 1 1 )  
A A | I , I , 2 )  - C O S ( A ( 2 ) |  
A A I 3 t 3 t 2 )  " A A I l t l e 2 )  
A A { I , I t 3 |  = C O S ( A I 3 | I  
A A i 2 , 2 t 3 1  z A A i l t l t 3 l  
A A I 3 t 2 I I I  ' : - S I N I A I I I )  
A A ( 2 , 3 t l l  - - A A I 3 t 2 t l )  
A A i 3 t l t 2 )  = S I N ( A ( 2 ) )  
A A ( l t 3 , 2 )  = - A A ( 3 , 1 , 2 )  
A A I 2 ,  L t 3 )  " - S I N I A ( 3 ) )  
A A I 1 , 2 1 3 )  - - A A I 2 t l , 3 )  
I F  (1BUG . G E .  5)  WRITE ( 0 ,  180 )  
I F  ( I B U G  . G E .  5 )  MRITE ( 6 ,  6 0 5 )  AA 
L = 2 

630  DO 6 6 0  1 - 1 ,  3 
O0 6 6 0  J = 1 ,  3 
C C J , I )  = 0 . 0  
O0 6 6 0  K = 1 ,  3 

660  C I J t l )  " C ( J t [ )  ÷ A A ( K , | t L - 1 )  • A A i J t K t L )  
IF  (L .EQ. 3) GO TO 660  
DO 6 5 0  I -- I t  3 
O0 650  J = 1 ,  3 

650  A A I I t J t 2 )  " C ( I , J |  
L " 3 
GO TO 6 3 0  

6&O CONTINUE 
I F  ( I B U G  . G E .  5 )  WRITE ( 6 ,  6 0 5 )  C 
DO 6 9 0  L " I t  NP 
DO 6 7 0  I z It 3 
T i l l  = 0 . 0  
DO 6 7 0  J = I t  3 

670  T ( I I  = T ( I )  + C ( J , I )  ~ M ( L , J )  
O0 6 8 0  I = 1 ,  3 

6 8 0  W ( L , I )  ,= T I l l  
690  CONTINUE 

I F  ( [ B U G  . G T .  101 MRITE ( b t 6 6 0 )  ( ( M I l t J | !  J • I t  3 ) !  | t 1 ,  NP| 
180 FORMAT ( e l ' )  
660  FORMAT I T Z O t  3 G 1 5 . 6 )  

RETURN 
END 

SUBROUTINE $ 7 0 0  
DIMENSION I A ( 5 0 0 , 8 ) ,  I C I S O 0 , 8 I ,  N l ( 5 O O | t  NK|SO0| 
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C 
C 
C 

C 
C 
C 

DIMENSION I E ( i O 0 0 , 2 ) ,  X ( lO00 ,6 ) ,  P(IOOOe~), W[LO00,~) 
DIMENSION A(14) ,  A A ( 3 , 3 , 3 ) ,  BB(20), BOA(b), C ( 3 , 3 ) ,  EXT(6) 
DIMENSION T I 3 ) ,  T E ( 6 , 2 ) ,  ZZ(20)  
DIMENSION S G { 5 0 0 ) ,  N T ( L O O O ) t A C ( S t 3 ) ,  S D ( 3 t 3 )  
DIMENSION VE(SOO)t WT(500) ,  C E ( 3 I t  C G ( 3 ) t S G T ( I 4 )  
INTEGER TASK 
COMMON AtAA,ACtBBeBORmC,CE~CGtEXTtPeSDtSGmSGT,T,TE,VEtWmWTtK 
COMMON IA,  ICtIE,NImNKtNT,TASK 
COMMON IBUG, NEL, NL, NN@, NP, NUM 
IF (TASK .EQ. 1301 GO TO 730 

CENTERING 

700 MAXI = - I . 0 E 7 5  
MAX2 = MAXI 
MINI = -MAXI 
MINZ = MINI 
DO 710 I " I ,  NP 
IF ( W ( I , I )  .GT. MAXI) MAKI = W I T , l )  
IF (WIT,2) .GT. MAX2) MAX2 " WIT,Z) 
IF ( W I T , L )  .LT .  MINI) MINI " W i T , I f  

710 IF ( W I I , 2 I  .LT.  MINZ) WIN2 " W I I , 2 I  
CI = IMAXI + MINI I  / 2 .0  
C2 = (MAXZ + WIN2| / 2 . 0  
IF (IBUG .GT.  lO)  WRITE ( 6 t  525)  
DO 720 I = l ,  NP 
W(I,|) = W(I,I) - Cl 

720 W(Im2) = W(I ,2)  - C2 
IF (IBUG .GT. IO) WRITE (b,4~O) ( ( W ( I , J ) ,  J " I ,  31, I = I ,  ~P) 
REIURN 

C l j  CZt WAXlt M I N I ,  MAX2, MIM2 

SHIFT LEFT AND/OR LOWER THE PR3JECTION POINT 

730 DO 760 1 = l ,  NP 
W I I , l l  = W ( I , I )  + A IL )  

760 W I I , 2 I  = W( I ,2 )  + AT2) 
IF (IBUG .GT. tO) WRITE (6e440) ( ( W ( I , 3 ) ,  J = I t  3 ) ,  I = I t  NPl 

660 FORMAT IT20, 3G[5.~) 
525 FORMAT ( T I 5 ,  2 F 2 0 . 3 )  

REIURN 
END 

SUBROUTINE $800 (V) 
DIMENSION I A ( 5 0 0 , 8 ) ,  IC(50O,8) ,  N I ( 5 0 0 ) ,  NK(5Ou; 
DIMENSION IE ( IOO0,2 ) ,  X(tOOOt6)t P(lOOOp4)w WIIO00,4) 
DIMENSION A(L4) ,  A A ( 3 , 3 , 3 ) ,  BBIZO)~ BOR(6)p C I $ t $ l t  EXTfb) 
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C 
C 
C 

D IMENSION T ( 3 ) ,  T E ( 6 , 2 ) ,  Z Z ( 2 0 )  
D IMENSION S G ( 5 0 0 ) ,  N T ( I O O O ) , A C ( 8 , 3 ) t  S D l 3 t 3 }  
D IMENSION V E ( 5 0 0 ) ,  N T ( 5 0 0 ) ,  C E ( 3 # ,  C G ( 3 ) t S G T ( 1 4 |  
INTEGER TASK 
COMMON A t A A t A C t B B t B O R t C I C E t C G t E X T w ~ t S D I S G ~ S G T t T t T E ~ V E t N t W T , X  
COMMON IAtlCtIEtNItNKtNTtTASK 
COHMON IBUG,  NEL t  NL, NNP, NP, NUN 
CO/IMON / F R A M E /  A H t A N t X B ~ Y B t X X t Y V t N W t X 8 2 0 t Y 8 2 0 e X M A X t Y M A X t X M I N t Y M I ~  

SCALE 

8 0 0  AW " A ( l )  
AH = A ( 2 )  
AB = A ( 3 )  
SR = A ( 4 )  
XX " A I 5 )  
I F I I B U G . G E . 1 5 )  N R I T E ( 6 , 1 2 2 3 )  A 
I F  (AW . L E .  3 . 0  • AB)  AB - 0 . 0  
1F (AH . L E .  3 . 0  * AB)  AB = 0 . 0  
I F  (SR . E Q .  0 . 0 1  SR = 1 . 0  
YY = ( V -  AH) / 2 . 0  
I F  ( A ( 6 )  . G T °  0 . 0 )  YY = A ( b )  
XB = XX 
Y8 : YY 
XMAX : - 1 . 0 E 7 5  
YMAX : XMAX 
X M I N  = - X M A X  
YMIN : XMIN 
0 0  8 1 0  I = 1 ,  NP 
I F ( I B U G . G E . 2 5 )  W R I T E ( b t I 2 2 3 #  P ( i t l ) , P ( i t 2 )  
I F  ( P ( I , I )  . L T .  X M I N }  XMIN " P | I t l )  
I F  I P ( I , 2 )  . L T .  Y M I N )  Y N I N  " P l l t 2 )  
I F  ( P ( l , 1 )  . G T .  XRAX) XNAX = P ( l t l )  

8 1 0  I F  ( P ( I , 2 )  . G T .  YMAX) YRAX " P ( l e Z )  
XD = x M a x  - XMIN 
YD = YMAX - YMIN 
XW = XD I lAW - 2 . 0  ~ ABI  
YH : YD / (AH - 2 ° 0  # AB)  
WW : 1 . 0  / YH 
IF (XW .GT. YH) WN = 1.0 / XN 
WW : SR • WW 
XX = XX ÷ (AN - XD ~ WW) I 2 . 0  
YY = YY + (AH - YO $ WW# / 2 . 0  
I F ( I B U G . G E . 1 5 )  W R I T E ( b , 8 1 5 #  X X t X D t X M A X I X M I N I  

• YY, YD,YMAXt YMINtWNtSR 
815  FORMAT ( l 1 4 F 1 5 . 4 1 1 6 F I S . ~ t  3 0 X t  2 F 1 5 . 4 )  

1 2 2 3  FORMAT ( / 6 E 2 0 . 6 )  
RETURN 
END 
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C 
C 
C 

SUBROUTINE $820 
DIMENSION IA(500,8),  IC(500,8), NI l500),  NK(500) 
DIMENSION IEI lO00,2) .  XlIOOOp6)t PIIOQO,6), W(lODOt4) 
DIMENSION A l l 4 ) ,  AA(3.3,3).  BBi20)t BOR(6), C(3t3)1 EXT(6) 
DIMENSION T i 3 ) t  I E ( 6 1 2 1 ,  Z l ( 2 0 )  
DIMENSION SGISOOIt N T { I O O O ) , A C ( 8 . 3 | t  S O i ] t ~ )  
DIMENSION VEISO0) l  WTlSOOlv C E ( 3 I t  C G I 3 I t S G T I | 4 )  
INTEGER TASK 
COMMON A.AAtACtBB.BORIC,CEtCGtEXT.PvSDvSGtSGT,TITEvVEtW,WTtX 
COMMON IAIIC,IEtNI~NKINT.TASK 
COMMON IBUG, NELl NLt NNP, NP, MUM 
COMMON /FRAME/ AH,AWtXBtYBtXX.YY,WW,XB20,Y820,XM&&tyMAX,XMIN,YMIN 

SHIFT OFFSET FACTORS 

820 XX = XX + A ( I )  
YY = YY + A(2)  
X820 - A ( I )  
Y820 = A ( 2 )  
RETURN 
END 

SUBROUTINE 5900 
DIMENSION I P ( 1 2 , 2 )  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
DIMENSION I A ( 5 O O , 8 ) t  I G i S O 0 , Q | ,  N I I S O 0 ) ,  NK|500}  
DIMENSION I E ( I O 0 0 , 2 ) ,  X | lOQO.61 ,  P ( I O O O I ~ ) ,  W(IOQ016) 
DIMENSION A(16Jv A A l 3 , ] e 3 ) t  B B ( 2 0 ) ,  BORI6) ,  C I3s311  EXT(6) 
DIMENSION T I 3 ) ,  T E ( 6 , 2 ) ,  Z Z | 2 0 t  
DIMENSION SGI500 ) .  NT (XOOO) ,AC(8 ,3 ) .  S D ( ~ t ] !  
DIMENSION V E ( 5 0 0 ) .  MTI500)~ C E ( 3 ) .  CGI3)pSGTIX6)  
INTEGER TASK 
COMMON AtAAtAC.BB.BOReCeCE,CGtEXT.P,SDtSGISGT~TeTE.VE.WpWTtX 
COMMON IAtIC,IEtNIfNKtNTITASK 
COMMON IBUG. NEL. NL~ NNP, NPm NUN 
COMMON /FRAME/ AH,AWtXB,YBIXXtYYIWW.XOZO.YB2O.IMAX,¥MAXIXMINtYNI~ 
DATA IP II, 2. 3. 6. 5. 6. 7 ,  81 l. 2. 3. ~! 

* 2. 3. 4. I. 6. T, 8. 5. 5 ,  6. 7v 8 l  
C 
C 
C 

PLOT FIGURE 

900 CALL PLOT (XX, YYt - 3 }  
I F I I B U G . G E . 1 5 )  WRITEI6 ,5~5)  XX,YY 

905 FORMAT I l l  I l O ,  Z F I S . 3 / / I I O ,  2 F 1 5 . 3 )  
DO 910 I = I. NP 
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P K I , i )  = ( P ( I , 1 )  - XMIN) • WW 
910 P ( I , 2 )  = ( P I I , 2 )  - YMIN) * WW 
915 FORMAT ( l i l l e  ELEMENT I t  I I O )  

IF ([BUG .GE. 10) WRITE ( 6 ,  525) ( ( P ( l t J l I J ' l , 2 | t  I ' I , N P )  
IF {TASK .EQ.  9 0 1 )  GO [0  921 
DO 920 J J = I , N L  
J = N I ( J J |  
IF I IBUG .GE. 18)  WRITE {61 9 1 5 )  J 
DO 920 I = I ,  12 
I I  = I A ( J , I P ( I , [ ) )  
I 2  = I A ( J t I P ( I ~ 2 ) )  
IF  ( [BUG .GE.  18)  WRITE ( 6 ,  9 0 5 )  I I , P ( I I t L ) t P l I I t 2 ) t  

I 2 , P i I 2 , 1 ) , P ( [ 2 , 2 )  
CALL PLOT I P ( l l t l ) ,  P ( I I , 2 ) ,  3) 

920 CALL PLOT ( P ( I 2 , I ) ,  P ( I Z t 2 ) ,  ~2) 
921 CALL PLOT ( - X X ,  - Y Y ,  - 3 )  
525 FORMAT ( T 1 5 ,  2 F 2 0 . 3 )  

RETURN 
END 

C 
C 
C 

SUBROUTINE $925 
DIMENSION 1 A l 5 0 0 , 8 ) ,  I C I S O 0 , 8 ) t  N l lSOOl t  NKISOOI 
DIMENSION IE lXOOO,Z) t  X ( lOOOt6 ) t  P i lOOOl~)e  Wl1OOOt~) 
DIMENSION A l l # l ,  A A { 3 , 3 , 3 ) ,  BBl20 ) t  BORIb| ,  C | 3 t 3 ) ,  EXT(b|  
DIMENSION T ( 3 ) ,  ¢ E ( b t Z ) ,  ZZ(20)  
DIMENSION SG|500 ) ,  N T ( I O O O ) , A C ( 8 , 3 ) ,  S 0 | 3 , 3 )  
DIMENSION V E ( 5 0 0 ) ,  WT{500) ,  C E ( 3 | ,  C G ( 3 ) t S G T ( [ 4 |  
INTEGER TASK 
COMMON A,AA,ACtBBtBOR,CtCEtCGtEXTtPtSO,SGtSGTtT~TEtVEtWtWTtX 
COMMON I A t I C ,  IE~NI,NKtNTtTASK 
COMMON IBUG~ NEL~ NLt NNPt NPt NUN 
COMMON /FRAME/ AH,AWeXBtYB,XXtYYtWW,XB20tYB20tXMAXtYMAX,XNIN,YMI~ 

ELEMENT NUMBERING SEQUENCE 

925 CALL PLOT (XX ,  YY, - 3 )  
HE = 0 . 3 5  
IF ( A I I }  .GT .  0 . 0 1  HE = A l l )  
DO 940  [ = I t  NL 
AB = FLOAT ( N I ( 1 ) )  
XC = 0 . 0  
YC = 0 .0  
DO 930  J = 1,  8 
IF ( I B U G . G E .  1 5 ) W R I T E ( b t 9 0 5 1 [ A I I t J ) , P ( I A ( I t J ) t | ) e P ( I A ( I t J ) t 2 )  
XC = XC + P( IA (  [ , J )  e l )  

930 YC = YC ÷ P i ] A I I , J ) , 2 )  
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XC = XC / 8 . 0  
YC = YC / 8 . 0  
I F  ( [ B U G  . G E .  I 5 )  WRITE ( b ,  9 0 5 )  I ;  XC, YC 
XC = XC + liE / 2 .0  
YC : YC - HE I l . B  
IF ( I  .GE. I 0) XC = XC - HE 1 2 .0  
IF ( I  .GE. IO0) XC - XC - HE 1 2 .0  
IF ( I  .GE. I 0 0 0 )  XC = XC - HE 1 2 . 0  

9~0 CALL NUMBER (XC~ YC, HEr AB, O.t - i )  
CALL PLOT ( -XX,  -YY~, - 3 )  

9 0 5  FORMAT 1 / /  I l O ,  2 F 1 5 . 3 / / i 1 0 ,  2 F I B . ~ )  
RETURN 
END 

C 
C 
C 

SUBROUTINE $950 
DIMENSION I A ( 5 O O , B I ,  I C ( 5 0 0 , 8 ) ,  N I I S O 0 ) ,  NK(500I 
DIMENSION I E ( I O 0 0 , 2 ) ,  X | l O 0 0 , 6 ) ,  P ( I O 0 0 , 4 I ,  W(IOOO,~) 
' ..cNSION A ( 1 4 ) t  A A ( 3 , 3 , 3 ) ,  8 8 ( 2 0 ) ,  BOR(6), C ( 3 ~ 3 i ,  EXT(6| 
D~NENSION T ( 3 ) ,  T E ( 6 , 2 ) ,  ZZ(20)  
DIMENSION S&(500) ,  NT ( IOOO) ,AC(B ,3 ) ,  SD(3,3)  
DIMENSION VE(500 ) ,  WT(500),  CE(3 ) ,  C G ( 3 I , S G T I I 4 )  
INTEGER TASK 
~.OMMON AtAAtAC,BB,BORIC,CEtCG~EXT,P,SDtSG,SGTtT,TEjVE,WtWT,X 
COMMON I A ,  I C t I E t N I ) N K , N I p T A S K  
COMMON [BUGt  N E L t  NLe N N P t  N P ,  NUN 
COMMON / F R A M E /  A H I A W ) X B ) Y B ) X X ) Y Y , W W t X 8 2 0 t Y 8 2 O ) X M A K t Y M A X ) X M I N t Y M I N  

NODAL POINT NUMBERING SEQUENCE 

95U CALL PLOT ( X X t  YYt  - 3 1  
HE = 0 . 0 3 5  
I F  ( A ( I |  . G T .  0 . 0 )  HE = A ( I )  
NPK = NP 
I F  (TASK . E O .  q 5 1 )  NPK = P ( I ) 3 )  
IF (NUM .EQ. O) GO TO 960 
LIMO = 8 • NL 
NPK = LIMO 
L IMLI  = LIMO - ! 
DO 95I I = I, NL 
J={l-l)*8 
DO 951 K = I, 8 

951 N K ( J + K )  = [ A ( I ,  K)  
DO 9 5 ~  I = l ,  L I M L I  
IPI = I + I 
DO 9 ~  J = I P [ ~  L IMO 
I F  I N K ( I )  . L E .  N K ( J I )  GO IO 9 5 ~  
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I I E M P  = N K I [ }  
N K ( I )  = N K ( J )  
N K I J )  - ITEMP 

954  CONTINUE 
LIMB = I 

956  DO 957  I = LIMB, LIMLI 
IPl = I + I 

DO 957  J = I P l p  LIMO 
JJ  = J 
IF  ( N K ( I I  . E Q .  N K I J ) )  GO TO 958 

95?  CONTINUE 
GO TO 965 

958 DO 9 5 9  I = J J t  L I M L I  
959  N K ( I )  = N K I I ÷ I )  

NPK = N P K -  I 
L IMO = NPK 
L I M L I  = LIMO - 1 
L I M B  = J J  
IF (LIMLI-LIM8 .GE. O) GO TO 9 5 b  
GO TO 965  

960  DO 961 I " 11, NPK 
961 N K ( I )  = I 
965  DO 9 7 0  i = 1 ,  NPK 

XC = P ( N K ( I | v  1 )  
YC = P I N K ( I ) ,  2 )  
XC = XC + HE / 2 . 0  
YC = YC ÷ HE / 2 . 0  
AB = FLOAT ( N K I I ) )  

970 CALL NUMBER ( X C t  YCt HE,  AB t  Ot - 1 )  
CALL PLOT ( - X X ,  - Y Y ,  - 3 )  
RETURN 
END 

SUBROUTINE $960 
DIMENSION IA(500,8), IC(500,8)t NllSOOlt NK(500I 
DIMENSION I E ( 1 0 0 0 , Z ) ,  X ( l O O O t B ) ,  P ( 1 0 0 0 t B I ,  M ( . l O 0 0 , ~ )  
DIMENSION A l l 4 ) ,  A A I 3 , 3 t 3 ) ,  B B l Z O ) t  B O R I b I t  C I 3 t 3 l t  E X T ( 6 )  
DIMENSION T ( 3 ) ,  T E I 6 , 2 ) ,  Z Z ( 2 0 )  
DIMENSION SGISOO), NTIIOOO),AC(8,3), SDI3,3| 
DIMENSION VE{500), WT(500), CE(31, CG(3I,SGT(I~I 
INTEGER TASK 
COMMON A , A A t A C t B B I B O R t C t C E t C G t E X T t P t S D t S G e S G T t I t T E t V E t W e W T I X  
COMMON IAtICtIE~NItNKtNItTASK 
COMMON IBUG, NELe NLI NNP, NP, NUN 
COMMON /FRAME/ AH,AWIXBtYBtXXtYYtWWtX820tY820tXMAX~YMAXtXMINtYMI 
CALL PLOT (XXt YY, -3|  
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L. 
C 
C 
C 
C 
C 
C 
C 
C 

C 

HE = 0 . 0 3 5  
IF (A(L) .GT .  0.0) HE = A(1) 

NUN = I 

NUN = 2 

NUM = 3 

NUN = 4 

N U M =  5 

NUN = 6 

INDIV IDUAL NODAL POINTS 
SELECT NODAL POINTS BY 3 DO-LOOP PARAMETERS 
SELECT SPECIFIC NODAL POINTS OR CONTIGUOUS NODAL 
POINT STRINGS 
SELECT SPECIFIC NODAL POINTS AND PLOT THE CHARACTERS 
TERMINATE 
SELECT AND PlOT ELEMENT NUMBER INDIVrIOUA~eLY 

GO TO 1610 
1640 R E A D ( 5 , 1 6 0 4 I  ZZ ,TASK,NUM,A 
1604 F O R M A T ( 2 0 A 4 , T I , 2 1 5 , 1 4 G S . 0 )  

W R I T E ( 6 , 1 6 O 3 )  ZZ 
IF(NUM .EQ. O) GO TO 300  

1610 GO TO (1620, I00, 1660, 50, 300, 400), NUN 

1620 R E A D { S t I 6 0 2 )  ZLpA 
W R I T E ( 6 , 1 6 0 3 )  ZZ 
DO 1625 l = l t  14 
IF { IBUG .GE.  15) WRITE I 6 ~ 1 6 0 1 1  I t A { l t  

1625 CALL NUMB ( I F I X ( A ( i | ) t H E I  
GO TO 1640 

IO0 R E A D ( 5 , 1 6 0 2 )  ZZ,A 
W R I T E ( 6 , 1 6 0 3 )  ZZ 
NAI = A(1) 

NA2 = A(21 
NA3 = A ( 3 )  
DO llO I = NAI ,  NA2, NA3 

IF  ( IBUG .GE.  151 WRITE 1 6 ~ 1 6 0 1 1  l t A I I )  
110 CALL NUMB ( I F I X ( A I I ) ) t H E )  

GO TO 16~0 
1660 READ(Swl602} ZZ tA 

WRITE{6~I603) ZZ 
00 1645 I = i ,  14 
IF ( A ( I ) }  1645,1640,1641 

16~1 IF ( I  .EQ. 14) GO TO 1642 
IF ( A i I + I )  .GE.  0 . 0 )  GO TO I642 
NAI= A ( I )  
NA2 = - A ( E + I )  
IF (NA2 . L T .  NA I )  GO TO 1645 
00 1 ~ 4 4  J= N A I ,  NAZ 
IF ( IBUG .GE. 15) WRIT~ | 6 , 1 6 0 ; )  J , A ( J )  

1644 CALL NUN8 ( E F I X I A ( J ) ) p H E )  
1642 IF ( IBUG .GE. 15) WRITE ( 6 , 1 6 0 ; !  | , ~ ( l t  

CALL NUMB ( I F I X ( A ( I | | w H E )  
1 6 4 5  CONTINUE 

GO TO 1 6 # 0  
50 READ(S,51} Z Z , ( A { I ) , I B ~ , I ~ )  
51 FORMAT(2OA4, T I v 7 ( F 6 . O , A 4 L ) |  

W R I T E ( 6 , 1 6 0 3 }  ZZ 
DO 52 I=1,14,2 
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C 
C 
C 
C 

IF ( A ( I )  .EQ. 0 ° 0 )  GO TO 1640 
IF (IBUG .GE. 15) WRITE ( 6 m l 6 0 I )  l e A ( l )  

52 CALL SYMBOL ( P ( I F I X ( A ( I ) ) e l ) , P ( I F I X ( A ( I } ) t 2 ) t H E e A ( I + I ) e O t A )  
GO TO 1660 

SELECT ELEMENT NUMBER 

600 READ ( 5 t 1 6 0 2 )  ZZIA 
W R I T E ( 6 t I 6 0 3 )  ZZ 
NEL=A( I )  
IF (NEL .LE.  O} GO TO I660  
I A N = I A ( N E L ~ I )  
SUMX=P( |ANv[ )  
SUMY=P(IANt2)  
DO 610 I = 2 t 8  
| A N = I A ( N E L e [ )  
SUMX=SUMX÷P(IANeI) 

¢ I 0  SUMY=SUMY÷P(IANp2| 
SUMX=SUMX/8.0 
SUMY=SUMY/8oO 
IF (IBUG .GE. IS )  WRITE ( 6 ~ [ 6 0 5 |  SUMX~ SUMYI HE, |ANt  NEL 

1605 F O R M A T ( [ 0 X t 3 F 2 0 . S t 2 1 [ O )  
CALL NUMBER(SUMXeSUMYtHE~FLOAT(NEL)eOe-I) 
GO TU 600 

I601  F O R M A T I / I I O t 2 O X t F 2 0 . 5 )  
I602  FORMAT(2OA~eTI t IAGS°O| 
I 603  FORMAT(TIOe2OAA| 

300 CALL PLOT ( - X X e - Y Y t - 3 )  
RETURN 
END 

C 

SUBROUTINE $97S 
DIMENSION I A ( S O O t B ) ,  I C I 5 0 0 t 8 ) ,  Nl(5OO)m NKI500 I  
DIMENSION IE( IOOOm2) t  X ( I O O O t 6 ) t  P ( l O O O , 6 ) e  W(IOOOe~) 
DIMENSION A ( I ~ ) e  A A l 3 m 3 e 3 ) t  BBiZO)e BOR(AIe C { 3 t 3 l t  EXT(6)  
DIMENSION T ( 3 ) t  T E ( 6 t 2 ) t  Z Z I 2 0 )  
DIMENSION SG(SOO)t NT{LOOO)eAC(8e3) t  S D i 3 t 3 I  
DIMENSION VE(5OO)t  WT(500 ) I  C E ( 3 ) ,  CGI3 )eSGT(16 )  
INTEGER TASK 
COMMON AtAAeACeBBtBOReC,CE,CGtEXTePtSDtSG,SGTeTtTE,VEmWtWT,X 
COMMON I A t I C e l E e N I t N K m N T I T A S K  
COMMON IBUGe NEL~ NLe NNPm NPe NUM 
COMMON /FRAME/ AHeAWtXBtYB,XXeYYtWWtX820tYBZOtXMAXeYMAXtXM|NeYMIN 
IF (TASK .EQ.  9 8 0 )  GO TO 980 
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C 
C 

C 
C 
C 

BORDER DRAWING SEQUENCE 

975 CALL PLOT (XBt YBt - 3 )  
CALL PLOT(O°O, 0 . 0 ,  31 
CALL PLOT(AWt O.Ot 2) 
CALL PLOT(AW, AH, 21 
CALL PLOT(0 .0 t  AH~ 2) 
CALL PLOT(0.Ot  0 . 0 t  Z) 
CALL PLOT(-XBt -YBt  -31 
RETURN 

BORDER TO ENCLOSE STEREO PAIR (CALL AFTER B20 EORMAND| 

980 CALL PLOT(XBt YB, -3) 
AW = AW + X820 
AH = AH~YB20 
CALL PLOT(U.O, YB20, 3t 
CALL PLOT(AW, Y820, 2) 
CALL PLOTIAWt AH, 2) 
CALL PLOI(O.O,  AMy 21 
CALL PLOT(O.O~ Y820~ 2) 
CALL PLOT(-XB, -YB, -3 l  
RETURN 
END 

SUBROUTINE SIO00 
DIMENSION IA(5OOt8lt ICtSOOtB|, NI(500)~ NK(500| 
DIMENSION IE{IOOOt21t X(lOOOt6)t P(lOOOv#)t W(IO00~4) 
DIMENSION A l l # I ,  AA13t]~]) t  @B(20), BOR(6)t C ( ) t ) l t  EXT(6) 
DIMENSION T(3)~ IE (6 t2 ) t  ZZi20) 
DIMENSION SG(SOO)t NT(IOOO)~AC(8131~ SD(3~3) 
DIMENSION VE(500)~ WT(500), CE(3), CGi31,SGT(L#) 
INTEGER TASK 
COMMON AtAAIACtBBtBOR,CtCEtCG,EXT,P,SD~SG~SGTtY~E~VEeW~WTtX 
COMMON IA, IC,IE,NI,NKtNI,TkSK 
CONIJlON [BUG, NEL, NLt N ~  N~t NUM 
IF (TASK .EQ.  I O 2 0 I  GO TO 1020 

DIRECT SPECIFICATION OF REGI, OINI PGR AM~.IFICAT|(~N~I 

I000 CONTINUE 
DO IOlO ] = l, 6 

lOlO BOR(I) = A(1) 

IF (IBUG .GEo I0) WRITE f&~ 12Z31BOR 
GO TO II00 
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C 
C 

C 
C 
C 

C 
C 

SELECTION FOR AMPLIFICATION ABOUT NODAL POINT 

I020 DO 1030 I : I ,  3 
IF ( A ( 2 ~ I - I )  -EQ. O.OI A ( 2 * I - I )  = A(1) 
IF  ( A I 2 * I )  .EQ. 0 . 0 )  A ( 2 * I )  = A ( 2 )  
B O R { 2 ~ I - I )  = W ( N U M , I )  - A ( 2 ~ [ - I )  

1030 B O R ( 2 * I )  = WINUM, I )  ÷ A I 2 * [ )  
IF ( IBUG .GE.  lO)  WRITE ( 6 ,  1 2 2 3 )  BOR 
GO TO llOO 

SELECTION FOR AMPLIFICATION 

IlO0 NC = 0 
DO l l O l  I=I,NNP 
W i l l 4 )  = Io0 

l l O l  IF (IBUG .GE. I0 )  WRITE (6 t  12Z3I ( W ( l t J l t  J - l , ~ )  
IF ( IBUG .GE.  10)  WRITE ( 6 ,  1 2 2 3 )  EXT 
DO 1150 I = I t  NEL 
DO l l 3 0  J = I t  8 
DO 1163 K = I t  3 
Xl = I 
XJ = J 
XK = K 
IF (IBUG .GE .  10)  WRITE ( 6 , 1 2 2 3 ) W ( I A ( I , J ) , K ) o  B O R I 2 ~ K - I ) v B O R ( 2 ~ K ) v  

X l v  XJ~ XK 
I162 CONTINUE 

IF  ( W ( I A I I , J ) v K )  . L T .  B O R ( 2 ~ K - I ) )  GO TO 1130 
IF  I W ( l A ( l t J ) t K I  . G T .  B O R I 2 ~ K ) )  GO TO 1130 

I163 CONTINUE 
GO TO 1135 

1130 CONTINUE 
IF ( IBUG .GE.  10)  WRITE ( 6 ,  60 )  I 
GO TO 1150 

I135 NC = NC ÷ 1 
N I { N C )  = I 
IF  ( IBUG .GE .  I 0 )  WRITE ( 6 ,  40 )  Net I 

DO 11~0 J = I. 8 
IAI~C,J} = IAII,J) 
DO [I~0 K = I, 3 

I140 WIIAII.J),4) = -I.0 
IF  ( ISUG .GE .  lO )  WRITE ( 6 ,  1223 )  EXT 

I150 CONTINUE 
IF  {NC oEQo O! GO TO 300 
00 1155 I = I t  3 

1155 E X T I I )  = W ( I A ( I , I } , I I  
IF ( IBUG .GE.  10)  WRITE ( 6 ,  1223 )  ( ( W ( l t J ) t  J = I I 3 ) , I = I v N N P )  
NL = NC 
DO 1165 I " I t  NP 
IF i N ( l , 4 |  . L T .  0 ° 0 )  GO TO l l b 5  
DO l lbO J = Iv 3 

1160 W I I v J )  = E X T ( J )  
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i165 CONTINUE 
DO i170 I=I,NNP 

1170 IF (IBUG .GE. I0) WRITE (6, 1223) (W(I ,J) ,  J=I ,4)  
IF (IBUG .GE. I0) WRITE (6, 401 | N I ( 1 ) , ( I A ( I , J ) t J - I , 2 ) t I : I t N L )  

40 FORMAT (T25, 3GIO.O) 
1223 FORMAT ( / / 6 E 2 0 . 6 }  

300 RETURN 
END 

C 
C 
C 

SUBROUTINE $1200 
~ME~'SION IA{SOOeB)', :~C'(500',8') ;, N I (SOO) ,  NK'('500 ~) 
DIMENSION I E ( I O O O t 2 ) ,  X ' (1000* ,b) ,  P ( IOO~t '~ ) ,  'W(lO~O,~) 
DIMENSION A ( 1 4 ) ,  A A ( 3 e 3 , 3 ) ,  B B ( 2 0 ] ,  BOR'(6~), C ( 3 t 3 )  t 'EXT(6) 
DIMENSION T ( 3 ) ,  I E ( 6 , 2 I ,  Z Z ( 2 0 )  
DIMENSION SG(SOO), NT( IOOO) ,AC* (B ,3 } ,  $D(3,3") 
DIMENSION V E ( 5 0 0 ) ,  WT(SO0], C E { 3 ) ,  C G ( ] ) , s G T ( I ~ )  
INTEGER TASK 
COdMON A,AAmAC,BBt~BORI~t!C~t~G~EXT,PtSDmSGtSGTtT,~E,VE,W,WTtX 
COMMON IA,IC,IE~NItNKtNT,TASK 
COMMDN IBUG, NEL, NL, NNPt NP, NUM 
DATA IP / 1 ,  2,  3t ~, 5~ 61 7~ 8t  I t  2~ )~ ~ 

* 2 ,  3 ,  ~, 1i 6 ,  ?, e t  5 ,  ~ ,  6 ,  7 ;  8 /  

SORT EDGES (AFTER 5 0 0  TASK) 

120,... LIMO " 12 *: NL 

LIMB = I 

LIMLI = I. IMO - l 

DO 1210 I :'- I, NP 
12-'~r~ P i i t 3 )  = FLDATiNP) 

DO ~201 I = I, NL 

J = ( I - l )  * 12 
DO 1201 K = 1, 12 
.JK = J ÷ K 
IE (J+K,  l }  = IA ( I t  I P ( K t l ) I  
[E (J*Kv 2) = IA ( I v  IP( 'K,,2) ')  
IF ( P ( I E ( J + K , I ) t 4 )  . L r .  P ( I E ( J + K i 2 ) t 4 ) )  GO TO IZ( ) [  
[TERP = I E ( J + K ,  1) 
IE ( J+K,  1) = IE ( J e K , 2 )  
IE ( J + K ,  2 )  = IrEMP 

1201 IF 1IBUG .GE. 25) IeRITE ( 6 ,  1202~ Iv K, ~ JKt- 
IE (J+Kt  1 ) ,  IE (J~Kt  2~,  P ( I E ( J + K t I ) ~ & ) ,  P ' ( I E I J " K t ' 2 ) , 4 )  

1202 FORMAT 1 / 5 1 5 ,  2 E 2 0 . 6 )  
C IDENTIFICATION OF DUPLICATE EDGES 

1203 DO 1212  I = LIMBt L IML I  
IP1 = I ~- I 
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C 

C 
C 
C 

DO 1212 J = I P 1 ,  LIMO 
IF ( I E ( I , I )  - I E ( J , I ) )  1 2 0 5 ,  1 2 0 4 ,  1205  

1204  IF ( I E ( I , 2 )  - IE { J , 2 ) )  1 2 0 5 ,  1 2 1 3 ,  1205  
1205 DO 1208 M = I, 2 

DO 1208 L = 1,  3 
IF ( W I I E ( I , M ) , L )  .ME.  W ( I E ( J , M ) , L I )  GO TO 1209 

1208 CONTINUE 
GO TO 1213 

1209 IF ( P ( I E i J t l I , ~ )  - P ( I E ( I , X ) , 4 ) )  1 2 0 7 ,  1 2 0 b t  1212  
1206 IF ( P ( I E ( J , 2 ) , 4 )  - P ( I E ( I , 2 ) , 6 ) )  1 2 0 7 ,  1 2 1 2 ,  1212 
1207  DO 1211 K = 1, 2 

ITEMP = IE ( I ,  KI  
[E ( [ .  K) = [E ( J r  K) 

1211 IE ( J r  K) = ITEMP 
1212 IF ( IBUG .GE.  5 5 )  WRITE (6o  1 2 0 2 )  I ,  J ,  LIMB 

GO TO 1215 
ELIMINATION ROUTINE 

1213 LIMB = I 
IF  ( IBUG .GE.  651 WRITE ( 6 ,  1202 )  L I M B ,  L IMO,  L I M L I ,  

* I E ( I , 1 ) ,  I E ( J , I I ,  P I I E I I , I I t 4 ) ,  P I I E ( J t l ) t 4 1 ,  
* LIMB. LIMO, L I M L I t  
* t E l l , Z ) ,  I E I J , 2 ) ,  P ( I E ( I t 2 ) , 4 I ,  P i I E I J ~ 2 I t B )  

LIMO = LIMO - I 
L I M L I  = LIMO - 1 
DO 1214  I " J t  LIMO 
IE ( I ,  1) = [E ( I ÷ l ,  1) 

1214  IE ( I ,  2}  = IE ( [ ÷ 1 ,  2)  
IF  ( L I M L 1  - L IMB . G E .  O| GO TO 1203 

1215 IF  ( IBUG .GE.  5 )  WRITE ( 6 ,  1202 )  LIMO 
IF  ( IBUG .GE.  15)  WRITE ( 6 ,  60 )  ( I v  ( I E ( I t J ) t J = I t 2 ) t I = I , L I N O I  

PRINCIPAL OVERLAP SEQUENCE 

IF [ IBUG .GE.  351 WRITE 16 t  5 2 6 I  I I P I K t L I t L = I t ¢ I ~ K = I t N P I  
DEL = 0 . I  
IF  ( A ( I )  .GT .  0 , 0 )  DEL = A l l )  
IRES = 0 
LIMB = 1 

121b DO 1275 I = LIMB, L IMLI  
IF ( IBUG .EQ.  4 )  WRITE ( 6 ,  1733 )  

(M,  ( I E ( M , K ) t  ( P ( I E ( M , K ) , L ) ,  L = 1 , 2 ) ,  K - 1 , 2 ) t  N = L , L I N O }  
IF ( IBUG .GE.  5 )  WRITE ( 6 ,  126b )  I t  L IMO,  NP 
IF  ( L IMB  . G I .  L I M L I )  GO TO 300  

1266  FORMAT ( ' I N E A R  SEGMENT IS  NUMBERgt I S ,  
' TOTAL NUMBER OF SEGMENTS I N  L I S T  = ' ,  I S ,  
* NUMBER OF NODAL POINTS = I t  1 5 / / / / )  

I P I  = I ÷ I 
IF tIRES .GT .  O) I P l  = IRES 
00 1275 J = IPI, LIMO 
IRES = 0 
IF  ( IBUG .GE.  35)  WRITE ( 6 ,  1267)  J 
IF ( IBUG .GE.  3 5 I  WRITE ( 6 ,  5 2 6 )  ( I P ( K , L I t L = I , 6 ) p K = I , N P )  
IF  ( IBUG .GE.  5 )  WRITE ( 6 ,  1267 )  J 
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1267 FORMAT ( I / '  FAR SEGMENI ~S' ,  ~ 5 / / )  
TEST FOR CONTACT (SEGMENTS NAY TOUCH) 
DO 1700 K = 1,  2 
DO 1700  L = 1,  2 
IF ( [ E ( I , K )  .EO. I E ( J , L ) )  GO TO 1275 

1700 CONTINUE 
DE = 0.0  
DD = 0.0  
DCI = 0 .0  
DD1 = 0 .0  

C CALCULATE SLOPES ON PROJECTION PLANE FOR THE P U R P O S E ~ F  ROTATION 
SAY = P i l E | i t Z ) t 2 )  - P ( l E ( l t l l t 2 )  
SAX = P { l E ( l , 2 ) t l )  - P ( I E l l t l ) , l )  
SBY = P ( I E ( J t 2 ) , 2 )  - P i l E ( J , l ) v 2 l  
SBX = P ( E E ( J , 2 ; t l )  - P I I E ( J , I ) t I ) .  
iF  ( A B S ( S A X |  . L E .  1 . 0 E - 5 )  GO TO 1 2 1 7  
SA = SAY / SAX 
GO TO i 2 i 8  

L217 SA = i . O E 7 5  * SAY / A B S ( S A Y )  
1218 IF  ( A B S I S B X )  . L E .  I . O E - 5 t  GO TO 1~19 

$8 = SBY / SBX 
GO TO 1220  

1219  SB = 1 . 0 E 7 5  * SBY I A B S ( S B Y )  
1220 IF  ( I B U G  .GE .  2 5 )  WRITE ( 6 ,  I 2 2 3 )  S A Y , ~ A X ~ S ~ B Y , S B ~ S A , S B  

DA = S Q R T  (SAX * SAX + SAY * SAY) 
D8 = SORT (SBX * SBX + SrBy * SBY) 
IF (IBUG .GE. ] 5 l  WRITE (61 1223) SAX~ DA 
IF (IBUG .GE. 3 5 )  WRITE (61  1 2 ~ 3 I  SAY,, DA 
;F I I B U G  . G E .  3 5 )  WRITE ( 6 ,  1 2 2 3 )  S~X~ 178 
~F (IBUG . G E .  3 5 )  WR|TE | 6 ,  1 2 2 3 )  S~Y~ 

C ROTATE FAR INTO ALIGNMENT WITH T ~  X-AXiS 
C ' ISE TEMPORARY ARRAY (THE O R I G I N A L  I S  ~OT ALTERED ~EtRE~ 

~AX = SAX / DA 
SAY = SAY I D A  
~ X  = SBX / OB 
SBY : SBY / DB 
Db 1221 K = I ,  Z 

T E ( K , I )  = SBX * P ( I E ( I t K ) , I )  + SBY * P l l E I i t K l t 2 t  
TE(K+2 , I )  = SBX * P ( I E ( J , K ) , I |  + SBY * P( IE IJ~K~e2)  
T E i K , 2 )  = -SBY * P ( I E ( I , K ) , I )  ÷ SBX * P I l E | I r W I n 2 )  

122~ " f  ~+2,2)  = -SBY * P I I E I J , K ) , I )  + SBX * ~ | I E ( J , K ) , 2 )  
I f  I B U G  . G E .  5) WRITE ( b ,  1 2 2 ] )  ( ( T E f K ~ L ) t L = I t Z | t K = I , 4 )  
T E )  = T E ( 3 , 1 I  
cE4 = T E ( 4 , 1 )  
SAA = A B S ( S A )  
SOD = SAA 
SBB = A B S ( S B )  
IF  (SBB .GT. SDDI SOD = SB8 
IF (SOD . L [ .  I .OE-5 )  SDD = 1.0 
IF ( A B S I S B B - S A A ) I S D D  . G T .  I . O E - 2 )  GO TO 1214 

C PARALLEL SEGMENT SEQUENCE 
SEP = ABS ( T E ( I , 2 )  - T E ( 3 , 2 ) ;  
IF (IBUG . G E .  2 5 )  WRITE ( 6 ,  1 2 2 3 )  ( ( T E ( K , L ) # L = I , ~ I , K = I , 4 ) ,  SEP 
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C 
IF (SEP .GE.  DEL) GO TO 1275 
SEQUENCE ALIGNMENT TEST - CORRECT NEAR IF NECESSARY 
IF ((TEI6,1)-TE(3tl))I(TE(2tl)-TE(I,I)) .GTo 0.0) GO TO 1222 
TEMP = T E l 2 . 1 )  
T E I Z t I )  = T E I I , I )  
[ E l i , l )  = TEMP 
IF ( IBUG .GE.  25)  WRITE 16 ,  12233 I I T E I K ~ L I , L = I , 2 ) e K = I , 4 )  

1222 CONTINUE 
CALCULATE BASIC ADJUSTMENT LENGTH (CUT) 
ADJUST NEAR 
CUT = SQRT(DEL*DEL - SEP*SEP) 
IF I T E I I , I )  . G T .  T E I 2 ,  L ) )  CUT = -CUT 
T E l l , I )  = T E l l , l }  - CUT * l . l  
T E ( 2 , 1 )  = T E l l , l )  + CUT * 1 . 1  

1236 IF  ( IBUG .GE.  15)  WRITE 16 ,  1223)  I T E I K , I ) ,  K = 1 ,  6 ) ,  CUT 
TEST NATURE OF OVERLAP 
IF  ( C U T * T E ( 2 , 1 )  . L E .  C U T * T E ( 3 , 1 ) )  GO TO L275 
IF ( C U T * T E I I , I )  .GE .  C U T * T E ( S t l ) )  GO TO 1275 
IF ( C U T * T E { I , 1 )  . L E .  C U T * T E l 3 , 1 ) )  GO TO 1226 
IF ( C U T * T E { 2 , I )  ° L T .  C U T * T E I S ,  I ) )  GO TO 1228 
INCR = 0 
T E ( 4 . 1 )  = T E l l , l )  
MISS = 4 
GO TO 1233 

1224 INCR = - I  
M155 = J 
IF (IBUG .EQ. 4 )  WRITE ( 6 t  1 2 6 6 1  I ,  LIMO,  MP 
IF ( IBUG .EQ.  4)  WRITE 16 ,  12673 J 
IF ( IBUG .EQ.  4)  WRITE ( 6 ,  1 7 3 3 )  

• I N ,  ( I E ( M t K ) ,  ( P i l E I H e K ) .  L ) ,  L = 1 , 2 1 .  K = I . 2 3 ,  M = I , L I M O )  
IF I IBUG .EQ.  43 WRITE ( 6 ,  1223 )  ( ( T E I K t L ) t L = I , Z I , K s l , 6 ) t S B X ,  SBY 
IF ( IBUG .EQo 43 WRITE 16 ,  12233 TE3 ,  TEA, SAA, SBB, SOOt SEP 
IF ( IBUG .EQ.  4)  WRITE ( 6 ,  12233 OAt DB, OCt DD, C R t T I e T 2 , T $ , T ~  
IF ( IBUG .EQ.  4)  WRITE ( 6 ,  12233 ( T E I K t l ) e K = I , 6 ) , C U T , D C I , D D I , D C  
IF IIBUG .EQ. 4) 

• WRITE ( 6 ,  12233 C R t ( ( P ( I E I I , K ) , L ) , L = I , Z I , K ' I , 2 ) ,  
• ( ( P ( I E ( J . K ) . L ) , L = I , 2 ) , K s I t 2 )  

IF IIBUG .EQ.  ~) WRITE 16 ,  403 INCR,  MISS,  J 
GO TO 1233 

1226 iF ( C U T * T E l 2 , 1 )  .GE .  C U T ~ T E I 4 t X I )  GO TO 1224 
INCR = 0 
T E ( 3 ,  I )  = T E l l , l )  
MISS = 3 
GO TO 1233 

1228  INCR = 1 
MISS = J 
T E ( 6 t l )  = T E i Z , I )  
T E ( 5 , I )  = T E ( I , I )  
TE(6,2) = T E I 2 . 2 )  
T E ( 5 , 2 )  = T E l l , 2 )  

1233 IF (IBUG .GE. 153 WRITE 16,  40) INCR, MISS,  J 
IF I I N C R )  1360 .  1 2 7 2 t  1360  

1223 FORMAT 1 1 / 6 E 2 0 . 6 )  
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C 
C 
C 
C 

C 

C 

X-T-L SEQUENCE FOLLOWS 
IMPLEMENTED BY AN EQUIVELANT PARALLEL SEGMENT ROUTINE 

1 2 3 ~  r l  = T E ( I , I )  
T2 = T E ( 2 t l )  
T3 = T E ( 3 , 1 )  
T ~  = T E ( ~ t l )  
IF (T2 .GE. I l l  GO TO 12~0 
TEMP = Tl 
TI = T2 
T2 = TEMP 

1260 IF (T¢ .GE. T3) GO TO 1261 
TEMP = T3 
T3 = T6 
T6 = TEMP 

t 2 k Z  I F  i t 2  . L I .  T 3 - D E L / 6 ° O )  GO TO 1 2 7 5  
I F  ( T 4  ° L T .  T I - O E L / 6 . O t  GO TO 1 2 7 5  
I F  ( A B S I T E ( 2 , 2 )  - T E I I t 2 ) )  , L E .  I . O E - S )  GO TO 1 2 3 T  
C R = T E ( 1 , 1 ) ÷ I T E I 3 t 2 I - T E ( I t 2 ) I = I T E I 2 t E ) - T E ( I ~ I ) ) / { ~ E I 2 t 2 ) - T E { I , 2 ) )  
GO [ 0  1238  

1 2 3 7  CR = TEll,l) 

1 2 3 8  I F  ( I B U G  . G E .  1 5 )  WRITE ( 6 1  1 2 2 3 )  ( ( T E I K t L ) t L = I t 2 I t K = I , 2 ) +  
* ( T E ( K , I ) , K = 3 , 4 ) ,  T E ( 3 t 2 ) t  CR 

DE = $ ~ R T ( ( E R - T E ( I p L ) ) e * 2  ÷ ( T E ( 3 t Z ) = r E ( I , 2 ) ) = * 2 )  
OD = S Q R T ( ( C R - T E ( 2 ,  I ) ) = * 2  ÷ ( T E ( 3 , Z I - T E ( 2 , 2 ) ) = = 2 )  
DE1 = DE 
DD]  = DD 
I F  ( A B S ( D C + D O - D A )  . L E .  I ° O E - 5 )  GO TO | 2 3 5  

I 7 L ~  I F  I I B U G  . G E .  1 5 )  WRITE ( 6 ,  1 2 2 3 )  OAt DOt OCt DO 
DC = A B S ( T E I I t 2 )  - T E ( 3 t 2 ) )  
DD = ABS ( T E l 2 , 2 )  - T E l 3 , 2 ) )  
I F  (DC . G T .  DD) DE = DD 
!F (DC . G T .  OE~)  GO TO t 2 7 5  
T - L  APPROXIMAT ION OF THE EQUIVELANT SEGMENT 

1 7 2 0  CUT = SORT ( D E L * D E L  - DCeDC) 
CR = T E l l ~ I )  
I F  (DC . E Q .  DD) CR = T E ( 2 t l )  
GO TO 1 7 3 0  
THE X COMPUTATION OF THE EUUIVELANT SEGMENt 

1 2 3 5  T E l  = T E ( 2 , ] )  - T E l 1 , 1 }  
TEY = T E l 2 , 2 )  - T E l l , 2 )  
[EH = SORT (TEl * TEl • TEY • TEY) 
CUT = DEL * TEH I TEY 
CUT = A B S I C U T )  
T E l l , 2 )  = T E ( 3 t 2 )  
TE(2,2)  = TEl3 ,2)  

1730  T E ( I , I )  = CR - CUT * l . l  
TEl2,1)  • CR + CUT * l . l  
I F  ( I B U G  . G E .  15 )  WRITE 1 6 ,  1 2 2 3 )  | i T E I K ~ L I ~ L - I , ~ ' , K = I t 2 ) t  CUT,  

* OC, DD, DA, CR,  CUT 
GO ru 1236 
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C SCALE PROJECTION DISTANCE 
1272 NP = NP ÷ I 

MISSL2 = MISS - 2 
TEMP = P I I E I J . I ) , 4 )  
P I E 4  = P I I E ( J . 2 ) . 4 )  - P ( I E I J v l I t ~ )  
P ( N P , 4 )  = TEMP • I T E ( M I S S . L I - T E 3 )  * P I E 6  / I T E ¢ - T E 3 )  

C ROTATE BACK IINCR = O) 
P ( N P ,  I ]  = SBX • T E ( M I S S , I )  - SBY ~ T E ( M I S S t 2 )  
P I N P , 2 1  = SBY • T E ( N I S S t I )  • SBX * TE{MISSt2) 

C STURE COORDINATES 
P(NP,3] = 0.0 
IE(J,MISSL2| = NP 
00 1 2 5 0  K = l ,  LIMO 
IF ( P I I E i J , I ) , 4 )  - P ( I E I K . I ) t 4 I )  1251t 12S|, 1250 

1 2 5 1  IF ( P I I E I J , 2 ) , 4 )  - P I I E I K t 2 ) , 4 I I  1 2 5 2 t  1 2 5 2 ~  1 2 5 0  
1250 CONTINUE 

GO TO 1 2 7 5  
1 2 5 2  DO 1 2 5 3  L = 1 .  2 

ITEMP = [ E I J ~ L )  
I E ( J t L )  = I E { K , L )  

1 2 5 3  I E I K . L I  = ITEMP 
I F  ( I B U G  . G E ,  101 WRITE ( 6 .  4 4 0 1  ( I E I J . K | t K ' I t 2 I t  M I S S .  M I S S L 2 .  

t NP,  ( ( P ( I E I J . K I ~ L I . L ' I . 6 I t K ' I t Z I  
I 2 7 5  CONTINUE 

RETURN 
C 
C 
C 

SEQUENCE TO ADJUST L I S T  

1 3 6 0  L I M B  = I 
IRES = J • I 
L I H O  = L I N O  • | N C R  
L I M L I  = L IMO - I 
I F  I I N C R )  1 3 7 0 .  1 2 1 6 ,  1 3 8 0  

1 3 7 0  IRES = IRES - 1 
DO 1371K = MISS. L IMO 
IF [IRES . L E .  LIMOI GO TO 1372 
IRES = 0 
LIMB = LIMB • I 

1 3 7 2  CONTINUE 
DO 1311L = 1. 2 

1371  I E I K ,  L )  = I E { K • I .  L) 
IF IIBUG .NE. k) GO TO 1385 
WRITE 16, 40) LIMB, IRES, LINOt LINLLt INCR, NPv MISS 
WRITE 16,40) l i t  l I E I I t J ) t J = I t 2 1 t I = L t L I M O )  
WRITE { 6 t 5 2 6 )  I I P I K t L I ~ L = I w 4 I t K ' I ~ N P I  

1 3 8 5  CONTINUE 
IF (MISS .LT. LIMO) GO TO 1216 
RETURN 

1 3 8 0  NP = NP + 2 
C SCALE PROJECTION DISTANCE 

TEMP - P I I E I M I S S t  l i t  #1 
P I E ¢  = P I I E I M I S S t  2 ) .  ~1 - TEMP 
DO L 3 8 1  K = I t  2 
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P(NP-2~K,3} = 0.0 
138[ PiNP-2+K,4)  = TEMP ÷ ITE(K+4 ,1 ) -TE3)  • PIE~ I (TE4- rE3)  

C IDENTIFY NEW SEGMENT IN EDGE ARRAY 
IEILIMO, I )  = NP 
IE(LIMO,2)  = IE(MISS,2)  
IE fMISS,2)  : NP - 1 
IF (P I IE IL IMO,  I ) , 4 )  oLT. P I I E I L I M O , 2 ) , 4 ) )  GO TO 1395 
ITEMP = I E i L I M O , I )  
I E ( L I M O , I }  = IE IL IMO,2)  
IE IL IMO,2)  - ITEMP 

1395  IF  ( P I I E ( M I S S ,  I ) , 4 )  . L [ .  P I I E I M I S S , 2 ) , 4 ) }  C,O TO 1796  
ITEMP = I E I M I S S , I )  
I E I M I S S , I )  = IE IMISS,2)  
IE IM[SS,2)  = ITEMP 

1790  CONTINUE 
C P OTATE BACK 

DO 1 3 8 3  K = 5 ,  6 
J = K - 4 
, E ( J , [ )  = SBX * T E i K p I )  - SBY * [ E L K - 2 , 2 )  

138 . ! ( J , 2 )  = SBY * T E I K , I I  + SBX * TE(K-2 ,2 }  
DO 1382 K = 1, 2 

P I I E I ~ I S S , 2 ) , K }  = TElL ,K}  
1382  P I I E ( L I M O , I ) , K }  = T E I 2 , K )  

C 
C 

I F  ( I B U G  . G E .  20 }  WRITE [ 6 ,  1223 )  ( ( T E i K , L ) t L = I , 2 1 t K = I , 2 I ,  
( P ( I E I M I S S , 2 I , K ) , K = I , 2 ) ,  ( P I I E ( L I M O , I ) , K ) , K = i t Z I  

STORE COORDINATES 
RELOCATE SECOND SEGMENT 
MISS = MISS + 1 
DO I 3 8 b  I = 1 ,  L I H L I  
~F ( P I l E I L I M 0 , I ) , 4 )  - P ( I E ( I , I } , ~ ) )  1 3 8 8 ,  1 3 8 8 t  1 3 8 6  

1388  I F  I P I I E I L I M O ,  2 ) , 6 1  - P I I E I I t Z ) , ~ ) }  1 3 8 7 ,  1387v  [ 3 8 6  
I 3 8 6  CONTINUE 

GO TO 1390 
1 3 8 7  I E ~ L I M O + I , I )  = I E I L I M O , I }  

I E , L ; M O + I , 2 }  = I E ( L I M O , 2 I  
DO 1 3 8 9  JJ  = I ,  L I M L I  
J = L I M L I  + I - JJ  
DO 1389  K = I ,  Z 

13B~ I E ( J + I , K )  = I E I J , K )  
T E l l , l )  = I E I L I M O ÷ I , I I  
I E I I . 2 I  = I E I L I H O + I , 2 I  
GO TO 1390 

I390 CONTINUE 
I F  I I B U G  . G E .  15} WRITE I b ,  1 3 9 L )  L I M B ,  M I S S  

[ 3 9 1  FORMAT I I 1 "  END OF A D J U S T M E N T  R O U T I N E w  L I M B  = ' f i S t  
* ' M I S S  = ' ,  I 5 1 )  

iF (IBUG .GE. 1 0 1  WRITE i b ,  1 7 3 3 }  
* ( i ,  ( I E I I , K ) ,  ( P I I E I I , K } ,  J ) ,  J " l l E I ,  K = I , 2 I ,  I = I , L I M 0 )  

173~ FORMAT K / l i D ,  I 1 5 ,  2 F 7 . 3 ,  I / 5 t  2 F 7 . 3 }  
i F  (IBUG .GE. 151 WRIIE (6 ,  4Ol | I ,  ( I E I I , J ) ,  ' = I - ~ , [ = I , L I N O )  
I F  ( I B U G  . G E .  251 WRITE 1 6 ,  1 2 2 3 )  I I T E I I t J I , J = I t 2 I , I = I t b }  
IF  ( | B U G  . G E .  3 5 }  WRITE I b e  5 2 6 )  ( ( P I K , L ) , L = I , 4 t I K ' I t N P )  
IF  ( L I M B  . L T .  L I M L I )  GO TO 1216 
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IF (IBUG .GE. ~0) WRITE (6, ~60) ( I E ( J t K ) , K - I , 2 ) ,  MISS, MISSL2, 
* ( (P{ IE(J,K) tLIwL=I ,4) ,K=L,2)  

40 FORMAT IT25, 3 G 1 0 . 0 )  
660  FORMAT I T 2 0 ,  3 G 1 5 . 4 )  
526 FORMAT tTXS, 6 E 1 5 . 6 )  
300  RETURN 

END 

C 
C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

SUBROUTINE $ 1 4 0 0  
TO PRODUCE A SET OF POLYGONS THAT COINCIDE WITH A SPECIF IED  PLEBE 
(ORIENTATION AND POSIT ION)  THROUGH A THREE DIMENSIONAL F I N I T E  
ELEMENT STRUCTURE. THE SET WILL BE RETAINED IN THE ORIGINAL 
ORIENTATION AND P O S I T I O N .  
DIMENSION I A ( 5 0 0 , 8 ) ,  1 C ( 5 0 0 , 8 1 ,  N l ( 5 O O l t  NK(5001 
DIMENSION I E ( I O O 0 , 2 ) ,  X ( l O 0 0 , 6 ) ,  P ( I O O O , 4 ) t  W( lOOOt~)  
DIMENSION A ( I ~ ) ,  A A ( 3 , 3 , 3 ) ,  8 8 | 2 0 | ,  B O R ( 6 ) ,  C ( 3 , 3 ) ,  E X T ( 6 )  
DIMENSION T ( 3 1 ,  T E ( 6 , 2 1 ,  Z Z ( 2 0 )  
DIMENSION SG(SOO)t  N T ( I O O O ) t A C ( 8 , 3 ) ,  $ D ( 3 , 3 )  
DIMENSION V E | 5 0 0 ) ,  WT(5OO) ,  C E ( 3 ) ,  C G ( 3 I I S G T ( 1 4 I  
INTEGER TASK 
COMMON A , A A t A C , B B ~ B O R , C , C E , C G , E X T , P , S O , S G , S G T t T e T E , V E t W , W T t X  
COMMON [ A t I C , I E , N I t N K , N T , T A S K  
COMMON [BUG, NELt NLm NNP, NP, NUN 
DIMENSION E C | 6 ,  4 ,  3 ) t  F C ( 4 ,  3 ) ,  [ W I b , 4 I t  J F l 4 t  Z) 
DATA [W / 1 ,  I t  2w 3 ,  4 ,  5 ,  

* 2 ,  2w 3 ,  4 ,  1, 6 ,  
* 3t  6 ,  7 ,  B, 5 ,  7 ,  
* 6 ,  5 ,  6 ,  7 ,  8 ,  8 /  

DATA JF / I t  2t  3 ,  6 ,  
* 2 ,  3 ,  4 ,  1 /  

TRANSLATIONS 

NUMP[ = NUM ÷ 1 
GO TO I 1 9 0 ,  10 ,  1 0 0 ,  [ 5 0 ,  1 7 0 ) t  NUMPI 

SECTION PASSES THROUGH NODAL POINT 

10 NUM = A l l )  
SET = W(NUM, 3) 
GO TO 190 

SECTION PASSES THROUGH CENTER OF ELEMENT 

LO0 NUM = A ( I I  
SET = WfIA(NUMt [ ) t  3) 
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C 
C 
C 

DO l l O  I = 2 ,  B 
I I 0  SET = SUM + W(IA(NUM, I ) ,  3! 

SET = SET 1 8.0 
GO TO 190 

SECIION PASSES THROUGH SPECIFIED POINT ON Z-AXIS 

150 SET = A(1) 
GO TO lqO 

SECTION PASSES BETWEEN TWO NODAL POINTS 

l l O  I F  ~ A ( ; )  . E Q .  0 . 0 )  A | ] )  - 0 . 5  
SET = A ( 3 )  4, W I I F I X ( A ( L ) ) ,  3 )  ÷ ( I . O  - A ( 3 ) )  • W ( I F I X ( A I 2 ) ) ,  3 )  
GO TO 190 

190 00  2 0 0  I = L ,  NP 
20~: ,J ( I ,  3) = W(I,  3) - SET 

&DEX = 0 
DO 500 I I = 1, NL 
I -" N I ( 1 )  
.. (IBUG .GE. 15) WRITE (6 ,  I0001 I T ,  I 

1000 FORMAT ( ' ISELECIION , ,  13, , IS ELEMENT NUMBER ,~ 1 3 / / I  
TOUCH = 0 .0  
IF ( ~ { I A I I , I I , 3 ) )  210, 250, 220 

,?~.0 TOUCH = - I . 0  
GO TO 230 

220 TOUCH "- L.O 
230 00 240 J = 2, 8 

IF (TOUCH * W ( I A { I , J ) , ] ) )  250, 250, 240 
240 CONTINUE 

GO TO 500 
1 0 1 0  FORMAT ( / F S . I ,  ' SYSTEM POINTS o ,  2 1 1 5 / I  

ZSO IF (IBUG . G E .  1 5 )  WRITE (6 ,  I010) TOUCH~ I A ( 2 , 1 ) ,  I A ( l t J I  
DO 4 1 0  J = 1 ,  6 
I F  ( I 3 U G  . G E .  15 )  WRITE ( 6 ,  1 0 2 0 )  J 

1020 t:URMAT ( / '  SIDE mt I ) )  
DO 2 8 0  K = 1 ,  4 
L'O 2 6 0  l = 1,  

2 6 0  E C I J ,  K~ L )  = 0 . 0  
I N P =  I A ( l t  I W ( J ~  K | )  
DO 280 L = 1 ,  3 

280 FC(K,L) = WIINP, L) 
NB = 0 
O0 3 3 0  L = 1,  4 
I F  ( F C ( J F ( L , 1 ) , 3 )  ~ F C ( J F ( L , 2 ) , 3 | I  2 9 0 ,  3 1 0 ,  3 3 0  

2 9 0  NB = NB ÷ I 
FAC = F C I J F I L t l ) , 3 )  / ( F C ( J F ( L ~ ! } 9 3 )  - F C ( J F i L , 2 ) t 3 | )  
DO 300 M = 1,  2 

300 EC(J, NB, M) -- F C ( J F ( L t l I , M |  + FAC ~ ( F C i J F ( L t Z I t M I - F C ( J F ( L , | I t M ) )  
~C(J,"  NBt 3) :'= 2.O 
GO TO 330  

310  NB " NB + 1 
JFL  = 1 
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IF (FC iJF (L ,Z ) ,3 )  .EQ. 0.0)  JFL " 2 
DO 320 M = I t  2 

320 EC(J, NBt M) = FC(JF(L,JFL),M| 
EC(J, NBt 3) = 2.0 

330 IF (IBUG .GE. 15l WRITE (6,  1030) I t  NBo JFLt t t  Jt  FACtFC 
IO30 FORMAT iTS, 6G20.6) 

NBPI = NB ÷ [ 
GO TU (410, 340, 360, 360, 3601, NBPI 

3 4 0  DO 3 5 0  K = l ,  3 
350 ECiJt I ,  K) = 0.0 

GO TO 410 

360 NBLI = NB - I 

DO 400  K = 1 ,  N B L I  
K P I  = K ÷ l 
DO 600  KB = K P I ,  N8 
DO 370 L = I t  2 
I F  ( E C I J v  K,  L )  - E C ( J t  KB,  L ) )  6 0 0 t  3TOt  6 0 0  

370 IF (IBUG .GE. 15) WRITE (6t  I030) I t  NBt Jr KBt Kt L 
DO 380  L = KB,  N B L I  
DO 380 M = I ,  3 

380 EC(J, Lt M) = ECIJ, L÷ I t  M| 
DO 390  L = I t  3 

390  E C ( J t  NBt  L )  = 0 . 0  
; 0 0  I F  ( I B U G  . G E .  I S |  WRITE ( 6 t  1 0 3 0 )  EGo J t  KB 
410  CONTINUE 

DO 4 3 0  J = 1 ,  6 
I F  ( E C ( J ,  2 ,  3 )  . N E .  0 . 0 )  GO TO 6 1 6  
00  ~15  K = I t  3 

415  E C ( J t  1 ,  K)  =' 0 . 0  
4 1 6  DO 420  K = 1 ,  3 
420  E C ( J ,  3 t  K)  " E C i J ,  I t  K )  
6 3 0  CONTINUE 

IF (IBUG .GEt 151 WRITE 16, I03O) El; 
INDEX = INDEX • I 
DO 6 4 5  LF = 1 ,  6 
IF  ( E C ( I t  1,  31 - E Q .  0 ° 0 )  GO TO 665  
DO ~'¢0 L = I t  3 
W ( I O 0 0 ,  L)  = E C ( I ,  2 ,  L )  

440  W I I N D E X t  L )  = E C I I ,  1 ,  L )  
GO TO 6 4 6  

4.45 CONTINUE 
~4,6 L P I  = LF • I 

W ( I N D E X t  3 )  = 3 , 0  
DO 4 8 0  J = L P I t  6 
DO 4 7 0  K = I t  2 
I F  ( E C ( J ,  Kt  L )  - W( lOOOt  L I I  4 7 0 t  6 5 0 t  6 7 0  

450  CONTINUE 
INDEX = INDEX 4- I 
DO /tO0 L = I t  3 
W ( I N D E X t  L )  = E C ( J t  K t  L )  

460  W ( I O 0 0 ,  L I  = E C I J t  K ÷ l t  L )  
E C ( J ,  K t  3 )  = 0o0  
E C ( J t  K + l t  31 = 0 . 0  
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GO TO ~80 
~lO IF (IBUG .GE. 25} WRITE (6,  I030) EE, ~DEX 
480 IF (IBUG .GE. 15) WRITE (b, 1030} EC, ~ |NDEX 
500 CONTINUE 

DO 510 I : 1, INDEX 
W ( I ,  ~ )  : W l i t  3 )  

510 W(I, 3) = O.O 
NL = INDEX 
RETURN 
END 

SUBROt~TINE SLSO0 
DIMENSION I A ( 5 0 0 , 8 ) ,  I C ( 5 0 0 , 8 ) ,  NI(SOO}, NK(500) 
DIMENSION IE(LOO0,2),  X(IOOO,6)t P(IOOOt4), WIIOOOp~) 
DIMENSION A l l 4 ) ,  A A ( 3 , 3 , 3 ) t  BB |201 ,  BORIb ) ,  C I 3 t 3 ) t  EXTI6 I  
DIMENSION T ( 3 ) ,  T E ( 6 , 2 ) ,  ZZ(20 )  
DIMENSION SG(500), NT(IOOO),ACIB,3),  $D(3,3) 
DIME'~SION VEISOOIt WT(500)~ CEI3) ,  CGI3),SGT(14) 
INTEGER TASK 
COMMON AtAAtAC,BB~BORtCtCE,CGwEXT,P,SDtSG,SGTtT~TE~VEtWtWTIX 
COMMON IA t IC t IE ,NI tNKtNTtTASK 
COMMON IBUG, NEL, NLt NNPt NP, NUM 
COMMON /FRAME/ AHtAWtXB,YBtXX~YYtWW,X82OtY8201XMAX~YMAXpXMINtYMIN 

PLOT EDGES 

LSO0 CALL PLOT (XX~ YYt - 3 )  
I , ~  /NP = NP 

XLIMG = LIMO 
IF ( IBUG .GE. 15) WRITE ( 6 ,  1223) XX, YY, XMINt YMIN, WWt 

* XNPt XLIMO 
DO 1510 I = L, NP 
XI = I 

P I T , I )  = ( P ( I , I I  - XMIN) * WW 
ISIO P I I , 2P  = I P ( I , 2 )  - YMIN) * WW 

DO 1520 I = I ,  LIMO 
X I  = i 
IF ( [8UG .GE. i ~ )  WRITE ( 6 ,  1223) ( ( P ( I E ( I , J ) ~ K I p K = I , 2 I , J = I ~ 2 ) ,  XI 
CALL PLOT ( P ( I E ( I , I ) , I ) ,  P ( I E ( [ , L ) , 2 ) e  3) 

L520 CALL PLOT ( P ( I E ( I t 2 ) , I I ,  P I l E ( I , 2 ) , 2 ) ,  2) 
CALL PLOT ( - X X ,  -YY ,  - 3 )  

1223 FORMAT ( / / 6 E 2 0 . 6 )  
RETURN 
END 
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SUBROUTINE $1600 
DIMENSION IA(5OO,8)t IC (500 ,8 ) ,  Nl(5OO)t NKISOOI 
DIMENSION I E ( 1 0 0 0 , 2 ) ,  X i l O O O , b l t  P i l O O O t 6 l t  W I I O 0 0 . 4 )  
DIMENSION A l l 4 ) t  A A l 3 , 3 t 3 ) v  B B l Z O ) t  B O R l b l t  C l 3 ~ 3 ) t  EXT(6 )  
DIMENSION T ( 3 ) ,  T E ( b t 2 ) ,  Z Z ( 2 0 )  
DIMENSION S G ( 5 0 0 ) ,  N T { I O O O ) , A C ( 8 , 3 ) ,  $ 0 ( 3 t 3 )  
DIMENSION V E ( 5 0 0 ) ,  W T I 5 0 0 ) ,  C E ( 3 ) ,  C G I 3 1 , S G T I I ~ )  
INTEGER TASK 
COMMON A t A A t A C t B B t B O R t C , C E , C G t E X T t P t S D e S G e S G T , T , T E t V E , M t W T t X  
COMMON I A t I C t I E t N I ~ N K t N T t T A S K  
COMMON IBUG, N ILe  NLt  NNPt NPt MUM 
GO TO 1610 

1605 R E A D I 5 , 8 0 )  ZZ,  TASK, NUMt A 
WRtTE(6 ,  85)  ZZ 

C 
C N U M =  1 
C MUM - 2 
C MUM = 3 
C 
C 
C 

MUM = 4 

READ IN ELEMENT SPECIFIC GRAVITIES TO TYPES 
ASSIGN TYPES TO STRINGS BY 3 DO-LOOP PARAMETERS 
ASSIGN TYPES TO SPECIFIC ELEMENTS OR TO CONTIGUOUS 
ELEMENT STRINGS 
TERMINATE 

1610 GO TO (1620~ lOOt 1640e 3001t NUN 
1620 DO 1625 l=It 14 
1625 S G T ( I ) "  A(II 

GO TO 1605 
100 NAI = A ( I )  

NA2 = A ( 2 )  
NA3 = A ( 3 )  
00 110 I = N A I ,  NA2, NA3 
S G ( I )  = SGT (TASK) 

110 N T ( I )  = TASK 
GO TO 1605 

16~0 DO 1645  I=I, 14 
IF  I A I I ) )  1 6 ~ 5 , 1 6 0 5 t 1 6 # 1  

16~1 IF ( l  .EQ.  14)  GO TO 1644 
IF ( A ( I + I )  .GE.  0 o 0 )  GO TO 164~ 
NAI= A l l )  
NA2 = - A ( I ~ I )  
IF {~A2 . L T .  NA1) GO TO 1645 
DO 16~2 J= M A l t  NA2 
N T ( J )  = TASK 

1642 SG(J )  = SGTITASK) 
GO TO L645 

1644 S G I I F I X I A ( I ) ) )  = SGTITASK) 
N T I I F I X I A I I ) ) )  = TASK 

1645 CONTINUE 
GO TO 1605 

80 FORMAT ( 2 0 A 6 t  Tit 2 l E t  1 4 G 5 . 0 )  
85 FORMAT ( /m INTERNAL 

300 RETURN 
ENO 

I t  2 0 A 4 1 1 )  
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SUBROUTINE S1800 
DIMENSION TCE[5OOt3),CCEISOO,3),SUM6ISOO, ID)tETEM(5OOt3) 
DIMENSION EMOI(500,3) 
DIMENSION GMOII3) ,TMOII3) ,TEHKIOt3] ,TCGI IO,3 I  
DIMENSION ND[4 ,3 ) ,  NSIIO~4) 

DIMENS|ON IA(5OO~8) t  [ C ( 5 0 0 , 8 | ,  N I ( 5 0 Q | ,  NK(500 |  
DIMENSION I E ( I O O O , 2 ) ,  X ( I O O O , 6 ) ,  P ( X O 0 0 , ~ | ,  WflOOOt4) 
DIMEi~SION A { I ~ ) ,  A A ( 3 , 3 , 3 ) ,  BO(20), BOR{6|, C ( 3 ~ 3 ) ,  EXT[6| 
DIMENSION T(3 ) ,  TE(6,Z)~ ZZ(20) 
DIMENSION SG(500), NTIIOOO),AC{Bt3)t  SD(3~3) 
DIMENSION VE(500| ,  WT{500), CEI3) ,  CGIZ)tSGT(16| 
INTEGER TASK 
COMMON A,AAtACtBB,BORtC,CEtCGtEXTtP~SD,SG~SGTtTtTEtVEtW~WTtX 
COMMON IA,  ICt IE,NI,NKtNT,TASK 
COMMON IBUG, NEL, NL~ NNP, NPo MUM 
O~-A ND I 2, 4, I ,  3, 

3 ,  3 ,  2, 2, 
4, I ,  4, I I  

DATA NS / I, 3, By 6 ,  5, 2, 
* 3,  | ,  I ,  3t  2, 4t 

2t 4, 5, 7 t  7 t  3t  
6~ Bw 6 t  8t 4t 7t  

DO 1804 l =  I ,  3 
1 8 0 4  

1810 

1 8 3 5  
1 8 # 0  

C G I I )  = 0 . 0  
NL = NL 
WG = 0 . 0  
EVOL = 0 . 0  
~VOL = 0 . O  
TWT = 0 . 0  
WRITE(6t 1805) 
DO 1870 I = I t  NL 
~O 1810 J = I ,  8 
DO 1810 K = I ,  3 
~ C I J t K )  = W [ I A ( I , J ) , K )  
EVOI  = 0 . 0  
DO 1850 J = I t  lO 
[ V O L  = 0.0 
DO X860 K = 1,4 
~OKI . l )  = AC(NSIJ tND{Kt2 ] ) ,3 )  
%D|2,2) = AC(NSIJ tNDIKtZ} ) ,2 )  
SD{3,3) " AC(NS(J tND(K t2 ) ) t l )  
SD( I ,2 )  = A C { N S ( J , N D i K t l ) ) ~ I )  
S D ( 3 ,  I )  = A C ( N S i J t N D ( K t I ) I t 2 )  
SD{2,3) = A C ( N S i J t N D i K t l ) ) t 3 ]  
SDI2tX) = A C ( N S ( J , N D i K t 3 ) ) t l )  
SD(1,3) = AC(NSqJ,NDiKt3)) t2)  
S O ( 3 t 2 )  = A C ( N S i J t N D { K t 3 ) I t 3 I  
SUM = O .O 
00 1835 L = It 3 
SUM = SUM + SD(L t I I~SD{L t2 )#SD{L t3 }  
TVOL = TVOL ÷ SUM/6. 

4~ 5 ,  7 ,  6 t  
2 ,  2 ,  6 ,  3 t  
1 ,  6 ,  8 ,  8 ,  
5 ,  7 t  5 ,  11 

- S O ( I t L I ~ S D I 2 t L I ~ S D ( 3 t L I  
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L 

C 

C 
C 
C 

S O ~ 6 ( I , J ) = T V O L  

I F ( [ B U G  . G E .  1 5 )  M R T T E ( 6 t I 8 0 7 )  T V O L , ( I A ( I t N S ( J t L ) ) * L = I t 6 )  
~850 EVOL = EVOL + T V O L / 2 .  

V E ( I )  = EVOL 
W T ( 1 )  = EVOL * S G ( N I I I ) )  
WG = WG + WT(1)  
O0 1 8 6 5  J = 1 ,  3 
C E I J )  = 0 . 0  
DO 1860 K = 1, 8 

• 8 6 0  C E ( J )  = C E ( J |  + O. I 2 5 ~ A C { K , J )  
CGtJ) = C G ( J )  + W T ( I ) * C E I J )  

i 8 6 5  C C E ( I , J I = C E ( J )  
GVOL = GVOL ¢ EVOL 

IN CASE THE FORMAT NEED TO BE CHANGED, USE NUM=I  

IF  (MUM . E Q .  1) M R | T E { 7 , 1 8 8 6 |  N I ( I I t N T ( E I t V E ( E I t M T ( I I t C E  
1886  FORMAT ( I 5 t 7 X p l l t 2 X , 2 E l 2 . 3 t Z X t 3 F T . 2 )  

C 
1 8 7 0  W R I T E { 6 ,  1 8 0 6 1 N I ( I ) ,  N T I I ) t  r E ( l i t  W T ( I i t  CE 

00  I 8 8 0  I = 11 3 
1 8 8 0  C G ( I )  = C G ( I t / W G  

C 
C USING NUM=I TO PUNCH OUT THE GROUP VOLUME AND CEHTROIDo 
C 

I F ( N U ~  . E Q .  I )  W R I T E ( 7 , 1 8 8 ~ I  GVOLtMGICG 
1 8 8 ~  F O R M A T t T I O , ' G R O U P t t T I b t S E I 3 . 5 )  

G 
W R I T E ( 6 ,  1 8 8 5 )  GVOLe WG~ CG 

L805 F O R M A T ( e I ' t T 6 0 ,  e E L  E M E N T M A S S T A 8 L E t l l l t T Z l t  
* ' E L . E M E N T t , T ~ I , t V O L U M E e , T b I , m W E I G H T ' , T B O , g C E N T R O I D  COORD|NATES i O N )  
* ' / ~ T 2 2 ~ I N U M B E R ' , T 6 2 ~ I ( C C ) t t T b O t I ( G R A M S I I t T B b t t X t e T 9 6 t l Y ' t T I O Z ~ e Z e l  
* / )  

i 8 0 6  F O R M A T ( T 1 5 , I 6 , T 2 5 , 1 6 , T 3 5 , E I 2 . S t T 5 5 , E I 2 . 5 , T 7 5 , 3 F 8 . 3 )  
i807 F O R M A T ( T 3 5 , E I 2 . 5 , T 6 0 , 6 I S )  
1885  F O R M A T ( T 2 2 , 1 G R O U P t , T 3 5 t E 1 2 . S t T 5 5 1 E 1 2 o § t T 7 5 t 3 F 8 . 3 / / )  

C 

C 
C 
C 

THE CALCULATION OF THE MOMENT OF I N E R T I A  

W R I T E ( 6 t I 8 0 9 )  
00 I~20 N-I,NL 
O0 1821 Jzlt8 
DO I821 Ktl,3 

1821 AC{JtK)sM( IA{N,J)tKI 
DO 1822 JsltlO 

C 

C F I N D  /HE CENTROID OF THE TETRAHEDRON AND MAKE TRANSLATION 
C 

DO 1841 L = l t 3  



1842 
L841 

1824 

1 8 2 ]  
1822 

L 8 2 o  
1 8 2 5  

1 8 2 7  

TCG(J,L)=O.O 
DO 1842 K=I,4 
TCG(J,L]=ICG(J,L)+ACINS(J,K),L) 
TCG(J,LI=TCG(J,L)/~.O 
DO 1823 L : I , ~  
TEH(J,L)=O.O 
O0 1824 K=l ,4 
A 3 ( N S ( J , K ) ~ L ) : A C ( N S ( J , K I , L ) - T C G ( J , L )  
T E H ( J , L ) = I E H ( J , L ) ÷ A C ( N S ( J , K ) , L ] * ~ 2  
A C | N S ( , J , K ) , L ] = A C I N S ( J ~ K ) , L ) * T C G I J , L )  
T E H ( J , L ) = T E H ( J , L ) * S U M 6 ( N , J ) / 2 0 . O  
TEHIJ,LI=TEHIJ,LI+SGINIINl l*SUM6IN,J|* ICCEIN,LI-TCG|J~L))**2 
CONTINUE 
DO 1825 L = I , 3  
E T E H ! N , L ) = O . O  
DO 1826  J = l , l O  
E r E H ( N , L ) = E T E H ( N , L ) + T E H ( J , L )  
L: .... , . N , L ) = E T E H ( N ~ L ) / 2 . O  
..0 1827 [=1,3 
ii = I + I 

I2 = ( + 2 
IF I l l  .GT. 3) I I  = I I  - 3 
IF (12 .GT. ] ) I2 = |2 " 3  
E M O I ( N , I ) = S G C N I ( N ) ) * [ E T E H ( N , I I ) + E T E H ( N ~ I 2 ) ' |  

TRANSLATE ELEMENT MOMENT OF INERTIA TO GROUP CENTER OF GRAVITY 

DO 1844 L=I t3  
L844 TCE (N,t)=CCE I N, L )-CG~L I 

DO 1845 L=I ,3  
' ;=L+L 
L,2=L+2 
IF(L I  .GI .  3) L I = L I - ]  
IF(L~ GT. 3) L2=L2-3 . 
,MOT ,L~=WT(NI*ITCEIN,LII**2÷TCEIN,L2) '~2) 

18~5 EMOI(N,L)=EMOI(N,L)*IMOI(,L) ~ 
I~20 WRITE(6,1808) N I I N ) , I E M D I ( N , I ) , I = I , ) )  

O0 1829 L = I , ]  
,NO; (L;=O.O 
DO ~1828 N=I, NL 

~228 GM~I(L)=GMOI(L)+EMOI(N,L) 
1829 CONTINUE 

W~I[~(6,1811 
180B FOKMAT(T25~I 
1809 FORMAT|///,T 

*T21,'ELEMENT 
1811FORMAT(/TI2, 

C 
C @ ~  ~ ~ ~  
C 

KEIU~N 
END 

) GMOI 
4 , T 4 0 , 3 E 2 0 . 5 )  
• OtOM l S S M 0 M E N T 0 F. 1 N E R T i A l l / ,  

NO.W,TSltWl( l |e* ,T71t .~ l ly lw, Ig l t I I (~ i lW/}  
'GROUP MOMENT OF INERTIA',T40,3E20.5'| 
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C 
C 
C 
E 
C 
C 
C 
C 
C 
C 
C 
C 
C 

SUBROUTINE S1900 
DIMENSION IA(500 ,8 ) ,  IC(500,B) ,  NI{50O), NKISOOI 
DIMENSION I E ( I O 0 0 , 2 ) )  X ( l O O O , 6 l )  P I I O O 0 , 4 ) ,  W( IOOO)4 )  
DIMENSION A ( I ~ ) ,  A A ( 3 , 3 , 3 ) )  8 8 ( 2 0 ) )  B O R ( 6 ) )  C I 3 t 3 ) ,  E X T ( 6 I  
DIMENSION T I 3 ) ,  T E I 6 ) 2 | )  Z Z ( 2 0 )  
DIMENSION S G | 5 0 0 ) )  N T I I O O O ) ) A C ( 8 ) 3 I )  S O l 3 t 3 )  
DIMENSION V E ( 5 0 0 ) ,  W T ( 5 0 0 ) ,  C E ( 3 ) )  C G I 3 I t S G T I [ 6 )  
INTEGER TASK 
COMMON A e A A t A C ) B B e B O R t C ) C E t C G t E X T t P ) S D ) S G t S G T ) T ) T E ) V E ) W t W T t X  
COMMON IA,IC)IE)NI)NK)NT)TASK 
COMMON IBUGt NEL, NL, NNP, NP) MUM 

SELECTION BY ELEMENT NUMBER 

S E L E C T I O N  T A B L E  

MUM ELEMENT STRING DESCRIPTION 

I 
2 
3 

4 

DISCONNECTED ELEMENTS (1 TO 14)  
REGULAR SEQUENCE BY DO-LOOP SPECIFICATION 
HETEROGENEOUS SET OF ELEMENTS SPECIF IED  
BY DO/LOOPS AND SINGLE ELEMENT NUMBERS 
TERMINATE L | S T  

~C=O 
GO TO 1908 

1904 R E A D I S t 8 0 )  ZZt TASKt NUMt A 
W R I T E I 6 p 8 5 )  ZZ 

~90B GO TO ( 1 9 1 0 ,  1 9 3 0 ,  1640p 1 9 7 0 ) ,  NUM 
1910 DO 1920 I=I,16 

IF ( A l l )  .EQ.  O,O)  GO TO 1904 
NC= NC + 1 
NIINC) " I F I X I A ( I )  ) 
NTINC) - NT(NI(NC}| 
O0 1920 J " l , 8  

1920 I A ( N C , J |  = I C ( N I ( N C ) t J )  
GO TO 1904 

1930 NAI = I F I X ( A ( I ) )  
NA2 = I F I X ( A I 2 ) )  
NA3 = I F I X I A ( 3 ) )  
I F ( A ( 3 )  .EQ.  O.O)  NA3 = 1 
DO 1940 I= MA1) NA2, NA3 
NC= NC + I 
NIiNC) = i 
NT(NC} = N T I N I I N C ) )  
DO L940 J=l ,  8 

19#,0 IA(NC,J) = IC(I,J) 
GO TO 1904 

1640 00 1645 I=1 ,  14 
IF ( A l l ) )  1 6 4 5 , 1 9 0 4 , 1 6 4 1  

1641 IF  ( I  .EQ. 14) GO TO 1644 
IF ( A ( I ÷ L )  .GE.  0 . 0 )  GO TO 1644 
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1642 

1666 

1645 

1970 

1980 

1985 

199,] 
1995 

80 
85 

NAl= A(~) 
NA2 = - A ( l + l )  
IF (NA2 .LT. NAIl GO TO 1645 
DO 1642 J= MAlt NA2 
NC=NC÷I 
NI(NCI=J 
NTINC)=NT(NI (NC) )  
DO 1662 K = l , 8  
I A | N C , K ) = I C | J , K )  
GO TO 1645 
NC=NC÷I 
NI(NCI=A(1) 
NT(NC)-NT(NI(NCll 
CONTINUE 
GO TO 1904 
NL= NC 
DO 1980 I" I ,  NL 
DO 1980 J =  l ,  8 
W ( I A ( N I ( 1 ) , J ) , ~ ) = - I . O  
DO 1975 I= I, 3 
E X T I I I = W ( I A ( N I ( 1 ) , I ) , t )  
DO 1995 I = I , N P  
IF (W(I ,4)  . L T .  0.0) GO TO i 995  
O0 1990 J= I ,  3 
, i T , J )  = EXT(J)  
CONTINUE 
FORMAT (20A6, If, 215, 14G5.0) 
FORMAT ( / / '  TASK, NUN, SPE~IFIrCAT|ONS 
RETURN 
END 

* *  " ,  2 0 A ~ l l )  

LUBROUTINE $2000 
C 
C CONFORMAL MAPPING OF ELEMENTS 
C 

DIMENSION lP (12,2)  
************************************************************************ 

DIMENSION IA1500,8l, IC(500,8l, NII500), NKf500I 
,)IMENSION I E I I O 0 0 , 2 ) ,  X l l O 0 0 , 6 ) ,  P ( I O 0 0 , 4 ) ,  W I IO00 ,6 )  
DIMENSION A ( 1 4 ) ,  A A ( 3 , 3 , 3 | ,  B B ( 2 0 ) ,  BOR(6),  C ( 3 , 3 | t  EXTI6)  
DIMENSION T ( 3 ) ,  T E ( 6 , 2 ) ,  ZZ(20)  
DIMENSION SGISO0), NI( lOOOltAC(8,3) ,  SO(3,3) 
DIMENSION VEI500I, WT(500I, CEI3I, CGI]) ,SGT(I~I  
INTEGER TASK 
COMMON A,AA,ACtBB,BORtC,CEwCGtEXTtPtSD,$G,SGTtTtTE,VEtW,WTtX 
COMMON IA, IC,IE,NI,NK,NTtTASK 

145 



C 
C 
C 

L', 

C 
C 

C 

COMMON IBUG, NEL, NL, NNP, NPt NUM 
DIMENSION NSL(14) 

CALCULATE ORIGINAL NODAL POINT COORDINATES 

IF(NUM .LT.  O) GO TO 4 4 9  
NX : A l l )  
NY = AI2) 
IF (NY .EQ. O) NY = NX 
NZ = A ( 3 )  
IF (NZ .EQ. O) NZ = NY 
OX = A l e )  
I F  (DX  . E Q .  O . O )  DX = 1 . 0  
DY = A t 5 )  
IF (DY , E Q .  0 . 0 )  DY = l . O  
DZ = A I 6 )  
i F  {DZ . E O .  0 , 0 )  DZ = l , O  
R = A ( 7 )  

NBC I S  THE NUMBER OF BOUNDARY C O N D I T I O N  CARDS TO BE LATER ENTERED.  

NBC = A ( 8 )  
CX = F L O A T ( N X - 1 ) $ D X / 2 . O  
CY = F L O A T I N Y - I ) $ D Y / 2 . 0  
CZ = F L O A T ( N Z - I ) * D Z I 2 . 0  
XLI = NX - 1 

Y L I  = NY - 1 
Z L 1  = NZ - 1 
I F  ( I B U G  ° G E °  1 5 )  WRITE {6w  201 C X t  C Y t  C Z I  X L I ,  V L l l  Z L L ~  R 
I F  (NUN -EQ°  0 )  GO TO 1 5 0  
READ ( 5 t 6 0 1  ZZe I P R ,  NUMLt A.  
WRITE 1 6 t  7 0 )  ZZ 
NUM2 =A(I) 

NUM3 = A ( 2 )  
NUM6 = NUMI  ÷ NUM2 
i F  (NUM2 .EQo  O) GO TO 15O 
O0 2 0 5  I = It NUM4 

2 0 5  A l l )  = A l l ÷ 2 )  
I F  ( I B U G  ° G E .  1 5 !  W R I I E ( A t l I )  A 
All} = All) + R 
DO 2 1 0  I = 2 ,  NUM6 

2 1 0  A l l )  = A l l )  + A l l - l )  
I F  ( I B U G  . G E .  1 5 )  WRITE 1 6 ,  2 0 )  M U N I ,  NUR2~ NUN3e NUM4t A 
NXY = NX $ NY 
N X L [  = NX - [ 
NYLI = NY - l 

NZLI = NZ - I 

NXYZ = NX $ NY • NZ 
IND : NXYZ 
N X Y Z L I  = NXLL $ N Y L I  $ N Z L I  
NP = NXYZ ÷ N X Y $ I N U M A ÷ N U M I )  
NP = NP + 2 $ ( N X L I ÷ N Y L I D $ ( ( N U N 3 - 1 D ~ N U M 6  ÷ ( N Z - N U M 3 - 1 ) $ N U R I )  
NL = N X Y Z L I  
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LAYER = 2 ~ ( N X L I + N Y L I )  
DO L ~ 7  I = I , N L  

157  N [ ( 1 ) = I  
DO 159 I = l ,  14 

159 NSL(I)  = 0 
DO 160 I = l ,  NUN4 
N S L I i )  = N X L L ~ N Y L [  ÷ 2 ~ ( N X L I ÷ N Y L L ) ~ ( N U M 3 - I )  
I F  ( I  . L E .  N U M I )  N S L ( I )  = 2 ~ N X L X ~ N Y L I  ÷ 2 * ( N X L X ÷ N Y L I ) * N Z L ]  

1 6 0  NL = NL + NSL(I)  
IF (IBUG .GE. 15) WRITE 16, 20) NXYZ, NP, NXYZLIt NL, NSL, LAYER 
IF (NP .GT. 999) WRITE (6 t  90) NP 

C NUMI 
C NUM2 
C NUM3 
C NUM4 
C NXe NYt NZ 
C NXYZ 
C ' ; L ( [ )  
C NXYZL[ 
C IND 

[SO INDEX = 0 
DO 3 0 0  K = I t  NZ 
DO 3 0 0  J = 1 ,  NY 
DO 3 0 0  I = I t  NX 
INDEX = I N D E X  ÷ 1 

C ORIGINAL COORDINATES IN BLOCK (AX, AYt AZI 
AX = 2 * ( I -  I )  - NX + I 
AY = 2 • ( J -  I )  - NY ÷ 1 
AZ = 2 • ( K -  I )  - NZ ÷ 1 
I F  ( A X  . E Q .  0 . 0  . A N D .  AY . E Q .  0 . 0  . A N D .  AZ . E Q .  0 . 0 )  GO TO 8 

NUMBER OF COMPLETE SHELLS 
NUMBER OF PARTIAL SHELLS 
EXTENT OF PARTIAL SHELLS i N  Z-DIRECTION 
TOTAL NUMBER OF S H E L L S  
NUMBERS OF NOOAL POINTS ALONG AXES IN CENTRAL BLOCK 
NUMBER OF NODAL POINTS IN CENTRAL BLOCK 
NUMBER OF ELEMENTS IN THE ITH SHELL 
NUMBER OF ELEMENTS IN THE CENTRAL BLOCK 
REFERENCE NODAL P O I N T  NUMBER FOR S T O R I N G  I N  S H E L L S  

C 

A X ,  AYw A Z ,  

AX = AX • OX I 2 . 0  
AY = AY • OY I 2 . 0  
AL = AZ • DZ I 2 . 0  
BX = AX 
BY :- AY 
BZ = AZ 
IF (IBUG .GE. 55) WRITE I6e 20} I t  Jo ~t 

• B X ,  B'~t BZ 
PROJECTION RATIOS 
RX = ABS (AX I XL[) 
RY = ABS (AY I YLI) 
RZ = A~S (AZ / ZLL) 
IF (IBUG .GE. 55) WRITE 16, 20) RX, RY, RZ 
IF (RY - RX) I t  I t  2 

L IF (RZ - RX) 3 t  2, 5 
2 IF (RZ - RY) ~t 5, 5 
3 RF = ABS (CX I AX) 

GO TO 6 
RF = ABS ICY / AY)  
GO TO 6 

5 RF = ABS (CZ I AZ) 
C COORDINATES ON SURFACE OF BLOCK (BX, BY, BZ) 

6 BX = BX * RF 
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C 
C 
C 

C 
C 
C 
C 

C 
C 

hY ~ ~Y • RF 
8Z = BZ * RF 
DQ = SORT (BX*BX ÷ BY*BY ÷ BZ*BZI 
IF (DO .EQ. Ol GO TO 8 
IF IDQ .LT.  O.O) GO TO ~2]  
DQ = R I DO 
I F  ( I B U G  . G E .  5 5 )  W R I T E  16,  20)  B X ,  BY= B Z t  DO 
P R O J E C T E D  P O I N T  
AX = DO * AX 
AY = DO • AY 
AZ = DQ • AZ 

8 W(INDEXt l )  = AX 
W(INDEXt 2) = AY 
W([NDEX, ] )  = AZ 
W(INDEX, 4) = O.O 
IF ([BUG .GE. 55) WRITE (6 t  20) RFt 

CDQ, BX, BYt BZ 
W R I T E ( b , 3 0 )  I N D E X  
DO = SORT ( A X * A X  ÷ AY~AY ÷ A Z ~ A Z )  
IF  (DO . L T .  R - I ° O E - 4 )  GO TO 3 0 0  

A X t  A Y ,  A Z t  I N D E X t  

CO[JRDINATES FOR NODAL P O I N T S  I N  S H E L L S  

O0 290 L = I ,  NUN6 
IF (K .GT. NUM3 .AND. L .GT. NUMII GO TO ]00 
IND = IND • I 
ARB = A l L )  I R 
W( INDt  l )  = ARB • AX 
WIIND, 2) = ARB = AY 
W(IND, 3) = ARB ~ AZ 
W(IND, 4) = 0 .0  
W R I T E ( b , 1 0 )  I N D  

290 IF ( IBUG .GT .  55 )  WRITE ( 6 ,  201 INOt  1,  J t  Kt Le ( W | i N D t M ) e M = l t $ )  
300 C O N T I N U E  

I F  ( I B U G  . G E .  5 5 )  W R I T E  ( 6 ,  ~ 0 )  ( i t  ( W ( l , J ) ,  J = I t  3 ) o  ! = I t  ~ P )  

GENERATE THE CONNECTION ARRAY 

RECORD M A T E R I A L  TYPE NUMBERS 
I N D E X  = 0 
DO 6 4 0  I : [ ,  N X Y Z L I  
I N D E X  = I N D E X  + [ 

~ , 0  NT ( I N D E X )  " l 
N2 = N X Y Z L I  
DO 4 4 8  J = 1 ,  NUN4 
N I = N X Y Z L I  ÷ l 
|F (J  .GT.  I I  N1 = N1 ÷ NSL(J - I |  
N2 = N2 + N S L ( J )  
DO ~,48 I = N l ,  N2 
I N D E X  = I N D E X  ÷ 1 

~ 8  NT ( I N D E X )  = J + 1 
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C 
C 

C 
C 
C 

C 
C 

ELEMENTS IN CENTRAL BLOCK 

JNDEx = 0 
DO 400 K = Iv NZLI 
DO 400 J = I t  NYLI 
DO 400 I = I ,  NXLI 
JNDEX = JNDEX + l 
NI  = I • ( J - l )  * N X  + ( K - [  ) * NXY 
N2 = NI + l 
N3 = N2 • NX 
N4 = N 3  - I 

N5 = NI • NXY 
N6 = N 2  + NXY 
N 7  = N 3  ÷ N X Y  

N8 = N ~  • NXY 
I A ( J N D E X v  I I  = NI  
IA (JNDEXw 2) = N2 
IA(JNDEXw 3) = N3 
IA(J ;qDEX~ 4) = N4 
I A I J N D E X v  5) = N5 
I A ( J N D E X t  6)  = N6 
I A ( J N D E X t  7I  = N? 
I A ( J N D E X t  8) = N8 

~ 0 0  IF  ( I B U G  ,GE ,  15}  WRITE ( 6 t  30)  N i t  NZt  N3t  N ~  N § t  Nbt  N7t  N8t  
*JNDEX 

IF (NUN .EQ. O) GO TO 100~  

SHELL ELEMENTS 

IND = NXYZL| 
DO I000 L = I t  NUM4 
INB = IND 
IF (L ,GT. I I  IND = IND + NSL IL - I )  

bASE 
DO 510 J = 1~ N Y L I  
DO 510 1 = 1~ N X L I  
I O  - IND + [ + [ J - I )  * N X L I  
I ~  = rD - IND ÷ [NB 
IF (L .GTo L) GO TO 50~ 
!A l I D ,  Z}= I • ( J - I }  * NX 
IA l I D ,  I } =  IA l I D ,  2) • I 
IA l I D ,  4)= IA ( ID t  I I  ÷ NX 
IA l IDp 3 ) :  IA l I D ,  41 - I 
IA l I D ,  61= NXYZ + I + { l - I )  * NUM4 + l J - I )  * ~X • NUM4 
IA ( I D ,  5) = IA ( IO t  6) • NUM4 
IA ( I D ,  8} = IA ( I D ,  51 • NX * NUM4 
IA l I D ,  7)= IA ( ID t  81 - NUM4 
GO TO 510 

504 DO 506 M = I ,  4 
IA i l D t  M} = IA l I B ,  M÷4| 

506 IA l I D ,  M+41 = IA ( ID t  M) • l 

510 IF IlBUG .GE. 15) WRITE 16, lOl I ,  Jv L, INO,  INBt  I D ,  I B ,  

169 



C 
C 

C 

C 
C 

'~(i~A ( l O ,  M } ,  M : 11 8 )  

LAYERS 
DO 5 9 0  K = 1 ,  N Z L I  
I F  ( K  . G E .  N U N 3  . A N O .  L , G T .  N U N I |  GO TO 6 0 0  
N5 = NUN4 
I F  (K . G T .  NUR3i  N5 = NUN1 
N4 = NUN4 
I F  (K °GE.  NUN3) N4 = NUN1 

FRONT SIDE 
DO 5 6 0  l = I i  N X L I  
I D = I N O ÷ N X L I e N Y L I ÷ I  
|D  = [D  * { K - I ) ~ Z ~ ( N X L I + N Y L I )  
I B  = I O  - I N O  + [ N B  
I F  ( L  , G T .  1 )  GO TO 554  
I A  ( [ O ,  31 = I + ( K - l )  • NXY 
IA l I D ,  4 )  = I A  ( l D t  3 )  + 1 
I A  ( [ 0 .  1 )  = IA  ( I O .  4 )  + NXY 
I A  ( I D ,  2 )  = I A  ( l O t  1 )  - 1 
N7 = NXYZ + I + ( I - 1 ) * N 5  
I F  (K  . G T .  1 )  N 7  = N 7  + N X Y ~ N U M 4  ÷ ( K - 2 ) $ Z e ( N X L I + N Y L I ) = N U M 4  
I F  (K . G T .  NUN3 . A N O .  NUN3 . G T .  O) NT = N X Y e N U M 4 t ( N U H 3 - 1 I # L A Y E R  

• N U M 4  ÷ ( K - N U R 3 - I ) S L A Y E R # N U N I  + NXYZ + I + ( [ - I } e N 5  
IA  ( [ O m  7 )  = N7  
L I N E  = 2 ~ ( N X L I ÷ N Y L I ) ~ N U N 4  - ( I - I I t ( N S - N k )  
I F  (K . E Q .  1 )  L I N E  = NXY=NUN4 
I F  ( K  . G T .  NUN3 . A N D .  NUN3 . G T .  0 )  L I N E  = Z $ I N X L I + N Y L I )  • NUNI  
N INCL  = NUN4 
I F  (K .GTo NUM3) N INCL  = NUNI  
N INCU = NUN4 
I F  (K  . G E .  NUH3) N INCU = NUMI 
IA  ( [ D ,  8 )  = I A  l i D ,  7 )  • N I N C L  
IA  ( I D ,  6 )  = IA  ( I D ,  7 )  + L I N E  
IA ( I D ,  5 )  = IA  ( IDm 6 )  ÷ N [NCU 
GO TO 560  

55~  DO 5 5 6  M = 1 ,  4 
IA (IOº M) = I A  (IBm M÷4) 

~56 IA (ID, M+6} = IA (10. M} ÷ I 
560  IF  ( IBUG . B E .  15} WRITE ( 6 ,  l O l  I t  J ,  t l  INO~ I N / t  1 0 ,  1 8 ,  

• ( I A  ( I O l  H I ,  M = 1 .  8 ) ,  L ,  N I N C L ,  L I N E ,  N INCU 

FRONT END 
DO 6 1 0  J = I t  N Y L I  
I D = I N D + N X L I $ N Y L I ÷ N X L I + J  
|D = ID + ( K - | ) ~ 2 e ( N X L I ÷ N Y L I ;  
I B  = I O  - I N D  + [ N B  
I F  ( L  oGT.  l )  GO TO b 0 4  
I I  ( l O t  3 )  = J • NX ÷ ( K - I )  • NXY 
[A  ( l O t  6 )  = tA  ( I D t  3 )  ÷ NX 
IA (ID~ I) = IA (IDt 4) ÷ NXY 
I A  l I D ,  2 )  = I A  ( I O t  1 )  - NX 
N INCL  = 2~N5 
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IF  {K .EQ.  i .OR .  J .EO.  N Y L I )  NINCL = N X ~ 5  
NINCU = 2*NQ 
IF  (K =EQ. NZL I  . O R .  J . E Q .  N Y L I )  NINCU = NX=N4 
IA l I D ,  71 = I A ( I D - I , 8 )  
IA l I D ,  B) = IA (ID, 7) + NINCL 
[A  ( I D ,  6 )  = IA ( I D - l t S )  
[A ( I 0 ,  5)  = IA ( l O t  6 )  • NINCU 
GO TO 6 1 0  

606  DO 606  N = Ip  4 
IA { [ 0 ,  N )  = IA l i B ,  M÷4) 

6 0 6  IA (DO,  H + 4 )  = IA l i D ,  M) ÷ 1 
6 1 0  I F  ( I B U G  . G E .  15)  WRITE ( 6 ,  101 I ,  J ,  L ,  [NO,  INB+ l o t  I B ,  

~ ( I A  ( l O ,  M) ,  H = I t  8 )~  L ,  NINCL~ L INC~ NINCU 

BACK SlOE 
O0 6bO I = 1 ,  NXL1 
[ D = [ N D + N X L I * N Y L I + N X L I + N V L I + I  
ID = ID ÷ ( K - I ) ~ 2 ~ ( N X L I e N Y L [ )  
IB  = ID - IND + INB 
IF  (L  . G T .  1) GO TO 654  
IA ( I D ,  4)  = NXY • K - 1 
IA ( I D ,  31 = I A  ( I O ,  41  + 1 
IA ( I O ,  21 = IA  { I D ,  3)  + NXY 
IA ([D, II = IA (ID, 21 - I 

NINCL = NUM~ 
IF  IK .GTo NUN3) NINCL = NUM1 
NINCU = NUM4 
tF  (K .GE .  NUM3) N|NCU = NUHI 
I A ( I D , 7 )  = I A I I D - I , 8 1  
[A ( l O t  81 = IA ( [Dw 7) - N[NCL 
IA ( l O t  6 )  = IA  ( 1 0 - 1 , 5 )  
IA ( [ D ,  5)  = IA l i D ,  6 )  - NINCU 
GO TO 6 6 0  

6 5 4  O0 6 5 6  M = I t  4 
[ A  l I D ,  M]  = IA l I B ,  M + 4 )  

6 5 6  IA (ID, N+4| = IA (ID, R) + l 
660 IF ([BUG .GE. 151 WR|TE (6, I0) |, J, L, [NO, INB, ID, IB, 

• (IA {ID, N), M = 1, 81, L, N[NCL, L|NC, NINCU 

BACK END 
DO 710 J = 1,  N Y L I  
I D = I N D + N X L I = N Y L I + N X L I + N Y L I + N X L I + J  
lO = IO + ( K - I ) ~ 2 ~ ( N X L I + N Y L I )  
IB = ID - IND + INB 
IF (L .GT. I} GO TO 70~ 
IA ( [ D ,  3 )  = K ~ N X Y  - J ~ N X  • 1 
I A  ( 1 0 ,  4 )  = [A  ( I D ,  3 )  - NX 
I A  ( t O ,  2 )  = I A  ( I O ,  3 )  + NXY  
IA  ( l O ,  1 |  = I A  ( I D ,  Z !  - NX 
NINCL = 2~N5 
IF  (K .EQ .  I .OR .  J . E g .  N Y L I }  N!NCL = NKeN5 
NINCU = 2=N4 
IF (K .EQo N Z L [  .OR° J *EQ.  N Y L I I  N iNEU = NX=N4 
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C 
C 

IA  ( I O ,  7 )  = I A ( I D - 1 , 8 }  
I A  { I 0 ,  8 )  = IA ( L D ,  7 )  - N INCL  
IA ( I O l  6 )  = I A  ( [ O - l t 5 )  
I A  ( I D t  5 )  = IA  ( I D t  6 )  - NINCU 
GO TO 7 l O  

704  DO 706 M = It 4 
I A  [[0, M) = I k  { I B ,  M+6) 

706  I A  ( I O ,  M + 4 )  = IA  ( I O t  M) + 1 
710  I F  (1lUG . G E .  1 5 )  WRITE ( 6 ,  10 )  I ,  J ,  L ,  [NDt I N B e  LD,  I B ,  

t ( l A  ( l O t  M), M = 1 ,  8 ) t  L ,  N I N C L t  L I N C ,  NLNCU 
590 CONTINUE 

C 
C 

C 
C 
C 

TOP 
DO 760 J = I~ NYLI 
DO 760 I = It NXLI 
IO = IND + NXLI*NYLI ÷ NZLI~2~(NXLI+NYLI) ÷ l ÷ (J-II*NXLI 
IB  = [D - IND + [NB 
I F  [ L  oGT.  I I  GO TO 756  
I A  ( I D ,  1 )  = NXYZ - NXY + [ + I J "  1 )  • NX 
IA l i D ,  2 )  = I A  (ID, I) + I 
LA ( l O t  3 )  = I A  ( I O ,  2 )  ÷ NX 
I A  ( l O t  4 )  = I A  ( L O t  3 )  - 1 
I A  ( [ D ,  5 )  = NXYZ+NXY*NUM4÷(NUM3-1)*Z~(NXLLeNYLI)~NUM6+ 

* ( N Z L 1 - N U N 3 ) ~ 2 ~  
# [ N X L I + N Y L I ) ~ N U M I + I ÷ ( I - I ) ~ N U ~ I + ( J - I ) ~ N X ~ N U M I  

I A  ( I O ,  6 )  = I A  ( I O ,  51 + NUMI 
I A  l i D ,  7 )  = LA ( L D ,  6 )  + NX ¢ NUN1 
I A  ( I O ,  8 I  = IA  ( L O t  7 )  - NUN1 
GO TO 760  

756  DO 7 5 6  M = 1 ,  4 
I A  ( l O t  M) = I A  l i B ,  M+61 

7 5 6  I A  ( l O t  M+6)  - 1A ( I D ,  H I  + 1 
760  I F  ( I B U G  . G E .  1 5 )  WRITE  ( 6 ,  1 0 )  L ,  J ,  L t  LNDt  [ N B ,  l o t  I B ,  

• ( I A  ( I D t  M ) t  M = I t  8 )  
6 0 0  CONTINUE 

lO00 CONTINUE 
LO05 CONTINUE 

PREPARE NODAL P O I N T  C O O R D I N A T E  AND CONNECTLON ARRAY CARDS 

NOtE  THAT N B C = A ( 8 |  MUST HAVE BEEN S P E C I F L E D  

I F  ( I P R  . G T ,  0 )  WRITE  ( 6 ,  9 2 )  
N7"" 1 
N S = I  
N6=3  
N5=2 
NUH4:  NUN4+ 1 
X L I = q 8 0 . O  
I F I L P R  . G T .  O) W R I T E I / t l O I N P t N T t N 8 e N 6 t N 5  
W R I T E I 6 e l O )  NPt N 7 , N B t N 6 t N 5  
NBCC = l 
READ ( S t  6 0 )  Z Z t  N 4 t  NI, NZt  N3 

152 



C 

IF (IBUG .GE. 45) WRITE (6,  60) ZZ 
DO I001 I = I ,  NP 
IF (NBC .EQ. O) GO TO 1003 
IF (NBCC .GT. NBC) GO TO 1003 
IF (N4 .GE. I )  GO TO 1006 
IF (NBCC .GE. NBC} GO ID [003 
READ (5, 60) ZZ, N6, NL, N2, N3 
IF (IBUG .GE. 45) WRITE (6,  60) ZZ 
NBCC = NBCC * ! 

1006 CONTINUE 
IF (N6 .GT. l )  GO TO 1003 
WRITE (6, 821 N4, Ni t  N2, N3, (WIT, M), M = 1 ,  3) 
IF (IPR .GT. O) WRITE (7, 82) ~4, ME, N2, N3, ( g ( I ,  M|, M = I ,  3) . 
GO TC; I001 

I003 WRITE (6, 84) I t  (W(I, MI, M = !~ 31 
IF (lPR .GT. O) WRITE (7,  86i i t  (WIT, M), R = I~ 3) 

I001 CONTINUE 

IF(IPR.GT.O) WRITE(/tIOIN4,NL,NUN4 
WRITEI6tIO)N4,NL,NUM4 
DO 1010 I=I,NUM4 
READ(5,95)JtCX,CY,CZ 

95 FORMAT(IS,EIO.3t2FIO.3) 
IF(IPR.GT.O) WRITE(?,95|I,CXtCY,CZ 

1010 WRITE(6195)ItCX,CYtCZ 
IF|IPR.GI.O)WRITEIT,961XLI 
WRITE(6,96)XL1 

96 FORMAT(SFIO.2) 
00 1020 I=114 
W R I T E ( 6 1 9 6 )  

t 0 2 0  I F ( I P R . G T . O I W R I T E ( 7 , 9 6 )  
X 7  = 1.00 
| F ( I P R . G T , O ) W R I T E ( 7 , g b | X 7 ~ X 7 , X T t X 7  
W R | T E | 6 t 9 6 ) X T t X T t X 7 , X 7  
DO 1002 I = l ,  NL 
NI(1)  = I 
IF(IPR .GT. O) WRITE (7,  85) I ,  ( I A ( I f  M), M = I ,  8|~ NT(I |  

1002 WRITE (6, 85) I ,  ( I A ( [ ,  N ) ,  M = i .  81 ,  NT(I) 

GO TO 450 
423 ~RITE (6, 50) 
• ~? CONTINUE 
450 RETURN 

LO FORMAT (16G5.0I 
I [  FORMAT ( IT IOt |~FS.2 )  
20 FORMAT i l i [ 1 0 , 6 G [ 5 . 6 1 )  
30 FORMAT ( l l T S ,  20G5.2/) 
40 FORMAT ( I30 ,  1St 3F l2 .3)  
50 FORMAT ( '  ERROR = e *  DQ . L I .  0.0 ° t  
60 FORMAT (20A4p T i t  2151 1 6 G 5 . 0 )  
70 FORMAT(/° SHELL P&RAMETERSaf T30, 20A4| 
82 FORMAT ( T L ,  4151 TZSt ' l  e, T30 ,  ' I  t , 1 3 5 ,  I | o ,  ] ~ 1 0 . 5 )  
84 FORMAT ( T i t  I S t  r25 ,  , 1 , ,  r3o, , i , ,  r35,  ~[J,  ~ 1 0 . ~ )  

153 



85 FORHAT {T1 ,  915 .  T50,  ' Z e t  1So TBOt t o i l  
90 FORHAT (111'  * * * * * * * * * * * * * * * * ¢ *  NP .GT- 

* * * ~ $ * ' . T 9 9 t  'NP = '~I5111) 
9Z FORMAt I ' l ' |  

END 

999 
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